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Pathogenic fungi invade and proliferate in the stra- 2 Following oral administration, Futvicin is absorbed 
tum corneum (and also in keratinized part of nails and and incorporated in newly growing dermal cells. As 
hair), where they are usually inaccessible to treat- these cells approach the surface and become kerati- 
ment from the outside by topical antifungal agents, nized, they retain sufficient amounts of Futvicin to 
even with the aid of keratolyties. provide fungistasis. Furvicin has also been identi- 
fied in hair shafts in fungistatic concentrations.* 


3 Hyphal (filamental) tips of fungi are curled, con- 4 Fungus inhibited by Fuivicitn is cast off as kera- 
torted and stunted by Futvicin.* Growth ceases, fur tin grows out and sloughs off. Healthy tissue replaces 
ther penetration of keratin halts, and the fungal infected keratin of skin, hair or nails 
disease is arrested. 
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Packaging: Futvictn Tablets, 
250 mg., bottles of 30, 100, 


References: (1) Williams, D. I.; Marten, R. H., and Sarkany, I.: Lancet 2:1212, 1958. (2) Gentles, J. C.; 
Barnes, M. J., and Fantes, K. H.: Nature 183 :256, 1959, (3) Brian, P. W.; Curtis, P. J., and Hemming, H. G.: 
Tr. Brit. Mycol. Soc. 29:173, 1946. 
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Husbands, too, like “Premarin? 


} x physician who puts a woman on “Premarin” when she is suffering in the 
menopause usually makes her pleasant to live with once again. It is no easy thing 
for a man to take the stings and barbs of business life, then to come home to the 
turmoil of a woman “going through the change of life.” If she is not on “Premarin,” 
that is. 


But have her begin estrogen replacement therapy with “Premarin” and it makes 
all the difference in the world. She experiences relief of physical distress and also 
that very real thing called a “sense of well-being” returns. She is a happy woman 
again — something for which husbands are grateful. 


“Premarin,” conjugated estrogens (equine), a complete natural estrogen complex, 
is available as tablets and liquid, and also in combination with meprobamate or 
methyltestosterone. 
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Butazolidin 


tablets - alka capsules 


BUTAZOLIDIN tablets or the Alka cap- 
sules are equally effective but indi- 
vidually adaptable in a wide range of 
arthritic disorders. 

Recent clinical reports continue to 
justify the selection of Butazolidin 
for rapid relief of pain, increased 
mobility, and early resolution of 
inflammation. 

Gouty Arthritis: “...95 per cent of pa- 
tients experienced a satisfactory re- 
sponse...”" 

Rheumatoid Arthritis: In “A total of 
215 cases...over half, 50.7 per cent 
showed at least major improvement, 


potent - nonhormonal - anti-inflammatory agent 


with 21.8 per cent showing minor im- 
provement....”? Osteoarthritis: 301 
cases showed “...a total of 44.5 per 
cent with complete remission or ma- 
jor improvement. Of the remainder, 
28.2 per cent showed minor improve- 
ment....”? Spondylitis: All patients 
“...experienced initia! major improve- 
ment that was maintained throughout 
the period of medication.”* Painful 
Shoulder Syndrome: Response of 70 
patients with various forms showed 
“...8.6 per cent complete remissions, 
47.1 per cent major improvement, 20.0 
per cent minor improvement....”? 


Bes, 1. Grah 


, W.: Canad. 
M. A. J. 79:634 (Oct. 15) 1958. 
2. Robins, H. M.; Lockie, L. M.; Nor- 
cross, B.; Latona, S., and Riordan, 
D. J.: Am. Pract. Digest Treat. 
8:1758, 1957. 3. Kuzell, W. C.; Schaf- 
farzick, R. W.; Naugler, W. E., and 
Champlin, B. M.: New England J. 
Med. 256:388, 1957. 

Availability BUTAZOLIDIN® (phenyt- 
butazone ceicy): Red coated tablets 
of 100 mg. BUTAZOLIDIN® Alka: 
Capsules containing BUTAZOLIDIN® 
(phenylbutazone ceicy), 100 mg.; 
dried aluminum hydroxide gel, 
100 mg.; magnesium trisilicate 
150 mg.; methylbro- 
mide, 1.25 mg. 
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OINTMENT 


promotes 
“early, clean and healthy healing” 


e burns (first, second, third degree) 
e abdominal fistulae and wounds 

e pressure sores and ulcers 

e pilonidal cysts and sinuses 


e ano-rectal wounds e chest wounds 
samples and new reprint! on request. 


DESITIN CHEMICAL COMPANY 
812 Branch Ave., Providence 4, R. I. 
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in genitourinary tract infections 


“Aside from the disturbing increase in emergence of antibiotic resist- 
ant bacterial strains, perhaps the most challenging dilemma con- 
fronting thoughtful physicians today is the problem of chronic 
infection of the genitourinary tract.”* 


to control the chronic case 


FURADANTIN 


brand of nitrofurantoin 


“may be used for protracted periods for the suppression of infection 
in the urinary tract, even in the presence of probable obstruction,”? 
@ Rapidly bactericidal against a wide range 
of gram-positive and gram-negative bacteria 
including organisms such as staphylococci, 

Proteus and certain strains of Pseudomonas, 
resistant to other agents 

@ Development of bacterial resistance has 
not been a problem in over 7 years of exten- 
sive clinical use 

@ No cross-resistance or cross-sensitization 
with other drugs since FURADANTIN, a syn- 
thetic nitrofuran, is unrelated chemically to 
any other class of antimicrobial drugs 

@ Excellent tolerance—no toxic effeets on 
kidneys, liver or blood-forming organs have 
ever been reported 


® 
safely for as long as three 3 
Available as Tablets, 50 and 100 mg.; Oral 
Suspension, 25 mg. per 5 cc. tsp. 7. 
References: 1. Lipscomb, H., et al.: South, -16 “16, 
1959. 2. Jawetz, E., et al.: A.M.A. Arch, Int. M. 100:549, 
1957. 3. Lippman, R. W., et al.: J. Urol., Balt, 80:77, 
1958. 
NITROFURANS-—a unique class of antimicrobials— 
neither antibiotics nor sulfonamides 
EATON LABORATORIES, NORWICH, NEW YORK 
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Substantiated by published reports of leading clinicians: 
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At anti-inflammatory and antiallergic levels 
ARISTOCORT means: 
freedom from salt and water retention 
virtual freedom from potassium depletion 
negligible calcium depletion 
euphoria and depression rare 
no voracious appetite — 
no excessive weight gain 
low incidence of peptic ulcer 


low incidence of osteoporosis 
with compression fracture 


Triamcinolone LEDERLE 


Indications: rheumatoid arthritis; arthritis; respira- 
tory allergies; allergic and inflammatory dermatoses; 
disseminated lupus erythematosus; nephrotic syn- 
drome; lymphomas and leukemias. 

Precautions: With aristocort all traditional precau- 
tions to corticosteroid therapy should be observed. 
Dosage should always be carefully adjusted to the 
smallest amount which will suppress symptoms. After 
patients have been on steroids for prolonged periods, 
discontinuance must be carried out gradually. 
Supplied: Scored tablets of 1 mg. (yellow); 2 mg. 
(pink) ; 4 mg. (white) ; 16 mg. (white). 

Diacetate Parenteral (for intra-articular and intra- 
synovial injection). Vials of 5 cc. (25 mg./ce.). 


List ef References 1-20 supplied on request. 


==>) LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, N. Y. 


«aa Be a \ 
j 
alts 
4 


sodium, ‘Parke-Davis) is sup 
plied in several forms including Kapseals® o 
0.03 Gm. and of 0.1 Gm, in bottles of 100 and 1,000. f 


PHELANTIN: 


students may be enabled = { the petit mal triad 


ROIT 32, MICHIGAN 
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11 
‘Kapseals (phensuximide, 
Parke-Davis) 0.5 Gm., bottles 
uspension, = mg. per 4 
THERAPY: CELQNTIN- Kapseals (methsuximide, 
PARKE-DAVIS FAMILY in bottles 
PANTICONVULSANTS: verans oF posace ADMIN. 
ae *Green, J. R., & Steelman, H. F: Epileptic 
most clinical ne ‘& Wilkins Company, 1956, p. 136. 
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tense 
and 
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relief comes fast and comfortably 


—does not produce autonomic side reactions 
—does not impair mental efficiency, motor 
control, or normal behavior. 


Usual Dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar- 
coated tablets or as MEPROTABS*—400 mg. 
unmarked, coated tablets. 


meprobamate (Wallace) 


WI WALLACE LABORATORIES / New Brunswick, N. J. 
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SECRETIONS 


* BRONCHITIS 

* BRONCHIAL ASTHMA 
* BRONCHIECTASIS 

* PERTUSSIS 

* CROUP 


Alevaire is administered 
by means of a nebulizer operated with 
an air compressor or oxygen. 


Supplied in bottles of 60 cc. 
for intermittent and 500 cc. 
for continuous nebulization. 


LABORATORIES 
MEW YORK 18, 


Alevaire, trademork reg. U.S. Pot. Off. 
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new psychoactive 
agen 


@ revitalizes depressed patients — elevates 
mood, increases alertness and ability to 
maintain work and social adjustment 

@ relieves pain in angina pectoris 


@ lessens fatigue, aching, stiffness in 
rheumatoid arthritis 


WITHDRAWN BITTER DESPAIRING 


SOMBER HOPELESS CRUSHED 

when the words mean | 
depression, 7 

effective treatment is 


Catron 


B-pnenyiisopropy! hyarazine supplied as the nydrochtoride 


CATRON is the original brand of §-phenyliso- 
propy! hydrazine. it is lied as the hydro- 
chloride in press-coated, unscored tablets of 
3 mg. (blue), and 6 mg. (pink), botties of 50. 


For detailed information, request Brochure No. 19, CATRON. 


LAKESIDE 
Lakeside Laboratories, Inc., Milwaukee 1, Wisconsin 
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V-CILLIN K=twice the blood levels of oral potassium penicillin G 


Infections resolve rapidly with V-Cillin K. All patients absorb this 
oral penicillin and show therapeutic blood levels with recommended 
doses. The high blood levels of V-Cillin K also offer greater assur- 
ance of bactericidal concentration in the tissues—a more dependa- 
ble clinical response. 

Dosage: 125 or 250 mg. three times daily. 

In scored tablets of 125 and 250 mg. (200,000 and 400,000 units). 
Also available 

V-Cillin K, Pediatric: A taste treat for young patients. In bottles of 40 
and 80 cc. Each 5-cc. teaspoonful provides 125 mg. of V-Cillin K. 
V-Cillin K® Sulfa: Each tablet combines 125 mg. of V-Cillin K with 0.5 
Gm. of the three preferred sulfonamides. 

V-Cillin K® :penicillin V potassium, Lilly) 

V-Cillin K® Sulfa (penicillin V potassium with triple sulfas, Lilly) 


ELI LILLY AND COMPANY:+INDIANAPOLIS 6, INDIANA, U.S.A. 


933269 
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Presented in part at the Meeting on February 27, 1958 at The New York Academy of Medicine 


ON MUSCLE CELLS, ASCHOFF BODIES, AND CARDIAC 
FAILURE IN RHEUMATIC HEART DISEASE* 


Georce E. Mureuy 


peseseseseseSucn evidence strongly indicates that certain myocardial 
lesions, generally known as Aschoff bodies, are hall- 

M marks of rheumatic heart disease. In a fatal case of rheu- 
matic fever, Goodhart' in 1879 observed, on microscopic 

4 study of the heart with “widely dilated” left ventricle, 

a “considerable quantity of interstitial cell-growth around the vessels 
and between the muscular fasciculi”. Cadet de Gassicourt® suggested in 
1887 that, in the myocardium “attacked by the inflammation” in rheu- 
matic fever, “The irritative process which develops within the very 
muscular substance itself (dans l’intimité méme de la substance mus- 
culaire) is rendered evident by the deformation of the muscular nuclei 


° Mey the Department of Pathology, The New York Hospital-Cornell Medical Center, New York, 


Presented, in large part, at the First International Symposium on Rheumatic Fever held at the 
National Institute of Cardiology, Mexico City, May 1, 1956, and at the Japan Medical Congress, 
Tokyo, April 4, 1959. 


The author’s work is supported by research grant H-1803 of the National Heart Institute of the 
National Institutes of Health, the Cross Foundation, the Helen Hay Whitney Foundation, the 


John Polachek Foundation and was, in part, supported from 1954 to 1957 by way of the author’s 
tenure of a Lederle Medical Faculty Award. 
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and by the proliferation of cellular interstitial tissue”. Krehl* in 1890, 
Romberg* and Bret® in 1894, and Poynton® in 1899 all described in the 
myocardium of patients with acute or chronic valvular disease focal 
lesions that were very likely those now known as Aschoff bodies; and 
they interpreted the lesions as representing interstitial inflammation. 
Krehl considered that progressive interstitial myocardial changes con- 
tributed more to heart failure than the valvular defects in patients with 
chronic valvular disease. In 1904 Aschoff? and Tawara* concluded, from 
extensive microscopic study of the hearts of two patients with articular 
rheumatism, that they had confirmed the findings of Krehl and others 
regarding the general “occurrence of interstitial change in the myo- 
cardium associated with valvular insufficiency”; and they further con- 
cluded that the occurrence of a certain feature of this interstitial change, 
namely “large cell nodule formation” is “especially characteristic of 
rheumatic myocarditis”. However, Aschoff and Tawara were unable to 
explain the symptoms of heart failure on the basis of the “interstitial 
myocarditis”, with or without nodule formation; and because they 
“could find no histologic pattern for the failure of the muscle mass, it 
was necessary to consider that not the muscle mass, as such, but only a 
certain part, was injured; namely, the so-called atrioventricular bundle, 
which gives automaticity according to the myogenic theory”. But in 
none of three cases of rheumatic myocarditis with nodule formation 
could Tawara find change in the atrioventricular bundle to explain the 
heart failure. The result of this investigation led to Tawara’s* anatomical 
study of the conduction system of the mammalian heart. 

Thirty-three years later Aschoff® stated: “As a result of my ex-~ 
periences I can state emphatically that the rheumatic nodules which 
appear in the myocardium {present author’s italics] are specific to the 
Bouillaud-Griff disease (rheumatic fever)”. From the earliest studies of 
Aschoff bodies to the present time, the histologic nature as well as the 
significance of these lesions for the pathogenesis of rheumatic fever, 
rheumatic heart disease in particular, have been the subjects of many 
studies and much controversy. It is now very widely believed that the 
primary and essential alteration in myocardial Aschoff bodies is in the 
collagenous framework; and the origin of the cells so characteristic of 
Aschoff bodies has been variously attributed to both endothelial and ad- 
ventitial cells of blood vessels, histiocytes (Anitschkow myocytes) 
peculiar to myocardium, other histiocytes, polyblasts, muscle cells, and 
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undifferentiated mesenchymal elements. Recent historical reviews of 
studies on the histogenesis of Aschoff bodies and the origin of the char- 
acteristic cells may be consulted’ ™. 


In the present communication, evidence in addition to that pre- 
viously given’? is submitted to show the essential réle played by 
disease of muscle cells in the formation of Aschoff bodies and other 
lesions in the myocardium in rheumatic heart disease. This evidence 
stems from observations of myocardial lesions, closely resembling 
Aschoff bodies, experimentally induced in rabbits by repeated focal in- 
fections with group A streptococci'**; and these observations led to 
much direct evidence obtained in study of the hearts of twelve patients 
who died during the first or second recognized attacks of rheumatic 
fever’*, Extensive microscopic study of the hearts of many more patients 
with active rheumatic heart disease has yielded much further direct 
evidence of the origin of Aschoff bodies from muscle cells. The great 
significance of disease of heart muscle cells for the pathogenesis of 
rheumatic heart disease will also be discussed here. 


Carpiac DitataTion Acute Rueumatic Heart Disease 


In fatal cases of active rheumatic heart disease the ventricular cham- 
bers, particularly the left, are generally dilated, sometimes considerably 
so, even if death occurs during the first known attack when neither 
valvular deformity nor pericardial adhesions is present’™’*; and the 
ventricular dilatation is associated with dilatation of the atrioventricular 
valve rings. West" in 1878 reported the case of a young woman who 
died with rapid cardiac enlargement five days after the onset of migra- 
tory polyarthritis; and at autopsy normal heart valves, no evidence of 
pericarditis, and no pericardial effusion were found; but the left ventri- 
cle was considerably dilated. After viewing in the light of this case two 
surviving cases of active rheumatic fever which showed for many days 
signs of acute cardiac dilatation, including feeble heart sounds without 
evidence of pericarditis, West concluded: “It is possible that more 
extended and careful observation may show that such dilatation is not 
by any means so uncommon as is usually thought. It is capable, we 
know, of producing murmurs which usually disappear with con- 
valescence; and if, as seems possible, this dilatation has for its cause or- 
ganic change in the muscular fiber, a reasonable explanation is provided 
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of the true pathogeny of many of the so-called anemic or blood mur- 
murs of rheumatic fever, and a caution is given as to the need of the 
most careful treatment of such cases.” Fisher'® in 1896 concluded from 
clinical-pathological analysis that mitral insufficiency in early rheumatic 
fever is most often on the basis of dilatation of the left ventricle, and 
consequently of the mitral valve ring, rather than due to valvular endo- 
carditis or deformity. In 1898-99 Lees and Poynton"? emphasized the 
frequency of acute cardiac dilatation in rheumatic fever and chorea of 
childhood; and they noted that even though dilatation was frequently 
marked, the clinical symptoms of the patients at rest were often re- 
markably slight. Coombs'* stated in 1907 that the signs of cardiac 
disease that he had observed in rheumatic children were in the great 
majority of cases “referable to ventricular dilatation and its corollary, 
mitral incompetence”; and he further wrote: “It is, I think, straining at a 
gnat and swallowing a camel to suppose that tiny pinhead granulations 
on the valves are responsible for the signs of mitral insufficiency and to 
ignore the very considerable stretching of the mitral valve.” 


DEVELOPMENT OF THE CoNCEPT THAT ASCHOFF 
Boptes ARE Lesions or CoNNECTIVE TISSUE 


In the last quarter of the last century Neumann" described in sites 
of inflammation what he considered to be a certain structural alteration 
in connective tissue for which he originated the term “fibrinoid degen- 
eration”. He thought that this alteration results from the degeneration 
of collagen fibers that then acquire staining characteristics of fibrin. 
Geipel”? and subsequently Talalajew*' conceived the primary and es- 
sential lesion in rheumatic disease of the myocardium to be a swelling 
and/or necrosis of collagen. Klinge’s** extensive histologic studies 
resulted in his finding rheumatic lesions in many tissues of the body; 
and he concluded that the primary and essential rheumatic lesion, 
wherever it occurs, is a change in the interfibrillary ground substance 
of the collagen fiber: “In this primary lesion, which exhibits a swelling 
of the ground substance of the connective tissue with subsequent 
degeneration, we believe that one sees the essential and specific change 
which is found in all rheumatic lesions known.” The early change in 
collagen he termed “Friihinfiltrat”, and the mature change he referred 
to as fibrinoid degeneration of the ground substance. Gross and 
Ehrlich in their studies on the life cycle of Aschoff bodies considered 
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it an accepted fact that the essential lesion in Aschoff bodies in the 
myocardium is in the collagen framework. With respect, however, to 
rheumatic lesions in other tissues, they stated: “In some tissue, viz., 
subcutaneous nodules, tendon sheaths, and so on, legitimate doubts 
exist concerning the identity of these lesions with those found in the 
interstitial tissue of the myocardium.” 

The histologic studies cited in the above paragraph laid the founda- 
tion for the now widely accepted histopathological concept that rheu- 
matic fever is essentially a disease of the connective tissue; and they 
also served as the foundation for an expanded concept that later de- 
veloped to link and classify rheumatic fever with certain other diseases, 
i.e., periarteritis nodosa, disseminated lupus erythematosus, rheumatoid 
arthritis, scleroderma, and dermatomyositis, on the anatomical basis of 
primary alteration of collagenous connective tissue (“collagen diseases” 
or diseases of connective tissue). 


EXPERIMENTAL PRropucTION IN RasBsits oF CarpiAc LEsIons, 
CLoseLty ResemBiinc Ascuorr Bopies, 


Group A Srreprococct 


Gross and Ehrlich**, believing that myocardial Aschoff bodies are 
invariably the result of a primary injury to collagen, concluded, never- 
theless, that their interpretation of the histopathogenesis of these lesions 
would have to be confirmed by animal experiment, The production of 
Aschoff bodies serves as a histologic goal in experimental efforts to in- 
duce rheumatic heart disease in animals. By suitably spaced, repeated, 
focal cutaneous infections with group A streptococci of different 
serological types, we have produced myocardial lesions very closely 
resembling Aschoff bodies in a small proportion of very many rabbits 
of random stock'*™, We have not found these lesions in 1) very 
numerous normal control rabbits, 2) many that died or were sacrificed 
a few days to two weeks after one cutaneous infection, 3) many im- 
munized by intravenous route with killed group A streptococci, or 4) 
many that died or were sacrificed a few days to a few weeks after a 
single large intravenous inoculum of living group A streptococci. 

These investigations thus indicate that important to the pathogenesis 
of rheumatic fever is a particular altered host reactivity (to fresh in- 
fection with group A streptococci) that is induced by previous infec- 
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tion with these microorganisms, The results of these experimental 
studies appear to satisfy the postulates that Opie® suggested should be 
fulfilled before one could attribute an important role to hypersensi- 
tivity in causation of a disease in which an infectious agent is very 
likely concerned. And the results of these experiments are in harmony 
with the fact that rheumatic heart disease occurs in nature in only a 
small proportion of the very many in the random human population 
who experience repeated focal infections with group A streptococci. 


Evipence THAT AscHuorr Bopies ARE Lesions or Muscrie CELLs 


In contrast with the generally accepted theory that all Aschoff 
bodies represent primary injury to collagen and/or other connective 
tissue elements, our comparative studies on the histopathogenesis of 
lesions of Aschoff body type produced experimentally in rabbits and 
of Aschoff bodies in a large number of patients with rheumatic fever 
have revealed the following: myocardial Aschoff bodies originate and 
evolve from primary injury to heart muscle cells. The mono-, multi-, 
and non-nucleated structures characteristic of these lesions are of two 
types, 1) damaged muscle cells or fragments thereof, and 2) syncytial 
masses of myogenic origin that proliferate from inside the sarcolemma 
into the tracks of disintegrating muscle cells; and these syncytial 
masses, usually basophilic, not infrequently appear in the beginning to 
represent an attempt at regeneration of heart muscle cells. In later stages 
in the evolution of Aschoff bodies, injured and necrotic myofibers are 
replaced by thick, new collagen fibers, and the formation of this new 
collagen in the scarring process commonly masks the evidence in these 
lesions of the earlier primary damage to myofibers. Especially does this 
masking occur when Aschoff bodies are in the later stages of their de- 
velopment, for by that time severely damaged myofibers have lost 
their striations, are reduced to varying sized fragments of sarcoplasm, 
or the necrotic myofibers or fragments thereof may have disappeared 
and been replaced by new collagen fibers laid down as scar, Further- 
more, mono- or multinucleated fragments of myofibers are very com- 
monly mistaken for histiocytes or other mesenchymal cells; and non- 
nucleated eosinophilic sarcoplasmic fragments of myofibers, that have 
completely lost their striations, are very often erroneously called 
“swollen collagen”, “fibrinoid collagen”, or “fibrinoid”. And such 
myofiber fragments near blood vessels may be obscured by adventitial 
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collagen fibers that have been laid down either during a previous attack 
or in the course of the final one. 

Aschoff bodies have been repeatedly described as occurring in in- 
terstices between bundles of myofibers (Figs, 1 and 2) as well as very 
near arteries and veins. That myofibers occur singly, in small aggregates, 
or in small bundles in the interstices between larger bundles of myo- 
fibers is a fact lost sight of surprisingly often (Figs. 1 and 2). Further- 
more, in intensive microscopic studies of human and rabbit hearts in 
the past many years I have repeatedly observed that individual as well 
as small aggregates of myofibers occur in very close proximity to blood 
vessels. Indeed, sometimes they occur so close to the media of myo- 
cardial vessels that it is difficult to see vascular adventitia between them. 
Thus, when myofibers in these sites become damaged beyond recog- 
nition in the formation of an Aschoff body, it is understandable how 
the generally accepted conception of these lesions fails to take into 
account the primary involvement of myofibers; for recognizable frag- 
ments of perivascular myofibers may only be found in the early stage 
of Aschoff body formation. 

It is noteworthy that in the characteristic Aschoff bodies illustrated 
by me in a previous communication” there was neither “fibrinoid” 
alteration of collagen fibers nor “fibrinoid” material between collagen 
fibers; and although some thick collagen was evident in some of those 
Aschoff bodies, the collagen in many others was of normal thinness and 
staining character. | have repeatedly found subsequently that the con- 
nective tissue appears normal very often in Aschoff bodies in many 
other hearts (Figs. 1-4, 7). 

In the myocardium of patients with active rheumatic heart disease 
there may occur focal lesions comprising thick collagen fibers, some of 
which may, with certain techniques, stain like fibrin, intermingled with or 
surrounded by small and large cells. In interpreting the significance of 
such changes the following observations are pertinent: 1) Some collagen 
fibers in normal tissues may take the same stain as fibrin with various 
staining techniques, 2) In the myocardia in patients who have previously 
experienced attacks of rheumatic fever before succumbing to a quite 
different disease, i.e., advanced cirrhosis of the liver associated with 
heavy intake of alcohol over many years, I have found that some of 
the thick collagen fibers in focal myocardial scars stained like fibrin in 
the complete absence of cells characteristic of Aschoff bodies. Indeed, 
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at the time of death of these patients, there was no clinical or histologic 
evidence in any of many tissues studied of recent rheumatic fever. 3) 
Much collagen in the scarred cirrhotic livers of these patients also 
stained like fibrin. These observations obviously indicate that in evalu- 
ating the significance of thick collagen fibers, some of which may stain 
like fibrin, in the hearts of rheumatic patients the following must be 
strongly considered: These thick collagen fibers were probably laid 
down in scarring during a previous rheumatic attack or in the course 
of the final one. 

In connection with this point it is pertinent to refer to the detailed 
morphologic studies of Gross and Ehrlich** **, who attempted to trace 
the life cycle of myocardial Aschoff bodies. They described seven 
structural configurations in which Aschoff bodies could occur. One of 
these is the “small cell coronal type” which, according to these authors, 
comprises a central mass of swollen collagen surrounded by a mantle 
of small basophilic cells. Although they believed that this small cell 
coronal type lesion begins with a primary injury to that collagen 
present in the lesion at the time of the patient’s death, they failed to 
find this lesion in any of the patients who died during the first obvious 
attack of rheumatic fever, some as early as two weeks after the begin- 
ning of the attack, On the other hand, they found this coronal type 
lesion only in those cases in which more than two attacks of rheumatic 
fever had occurred, If, as Gross and Ehrlich maintained, this lesion 
really represents a very early stage of rheumatic damage, one would 
certainly expect to find this lesion in a first attack rather than only 
after repeated attacks. It is my view, in line with evidence given above, 
that the “swollen” collagen in the “small cell coronal type” of Aschoff 
body very probably represents replacement of myofibers by thick col- 
lagen fibers of scar laid down during previous attacks or in the course of 
the final attack of rheumatic fever. Furthermore, one should try to make 
certain that some such foci are not sarcoplasmic masses derived from 
myofibers. 

In active rheumatic heart disease, foci of strands of stringy, often 
ramifying, sometimes interlacing material, that stain like fibrin are 
occasionally found in the myocardium. This material may very well be 
fibrin that has passed from the blood through very often damaged small 
vessels in the interstitium; and such material is sometimes found in 

valves and more commonly in pericardium, subcutaneous nodules, 
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beneath the lining cells of synovial membranes, and in other tissues. 
Perfectly characteristic Aschoff bodies and experimental lesions of 
Aschoff body type can occur, as illustrated by me here and previously”, 
in the absence of fibrinoid change in connective tissue and in the absence 
of strands of stringy, ramifying material that stain like fibrin. 

In this connection it is of interest that Aschoff® in 1939, after study- 
ing Aschoff bodies over a period of 35 years, published illustra- 
tions in color of several very typical fresh Aschoff bodies in the myo- 
cardium of a six year old child. After commenting on the normal ap- 
pearance of the connective tissue in the Aschoff bodies in this case, he 
further wrote: “Despite the cellular overgrowth which has caused the 
formation of the nodules there is no trace of a fibrinoid degeneration of 
the ground substance.” And in reference to myocardial Aschoff bodies 
in general he concluded: “It is in no way essential that the formation of 
the richly cellular nodules should be preceded by fibrinoid degeneration 
of the ground substance.” On this point the conclusion reached in my 
own detailed studies of a very large number of cases of rheumatic 
heart disease is in complete agreement with that of Aschoff just cited; 
and both are in obvious disagreement with the conclusions of Klinge** 
and the very many who have followed him*: *, 

In accord with the concept of Klinge that the essential and primary 
rheumatic lesion, not only in the myocardium but elsewhere in the body, 
is a particular structural change in the connective tissue to which 
mesenchymal cells react, it has been, and continues to be, very widely 
assumed that the lesions of rheumatic fever in heart valves, pericardium, 
subcutaneous tissue, synovial membranes, vascular adventitia, periesoph- 
ageal and peritonsillar connective tissue, and other tissues in addi- 
tion to the myocardial lesions described by Aschoff are all reactions to 
a primary injury to collagenous connective tissue that results in an 
essential fibrinoid change in ground substance; and some observers even 
refer to many rheumatic lesions in various tissues other than the myo- 
cardium as Aschoff bodies. In my opinion, however, the lesions in the 
myocardium that Aschoff* and Tawara* described, which have come to 
be called Aschoff bodies, have characteristic features that distinguish 
them not only from rheumatic lesions outside the heart but also from 
the great bulk of rheumatic lesions in cardiac valves* and from peri- 


* See author’s remarks on the occurrence of muscle cells in cardiac valves in the discussion that 
follows this paper. 
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cardial lesions. This distinction, in my view, is based on the primary 
and marked damage to heart muscle cells resulting in the two types of 
cell masses that I have previously’ and here described. In this connec- 
tion it is pertinent to mention that Aschoff* in 1939 placed a certain 
particular, and to me distinguishing emphasis, on Aschoff bodies in the 
myocardium as compared with focal rheumatic lesions in other parts 
of the heart and elsewhere in the body. Aschoff wrote: “Having 
surveyed the world literature I am still convinced that rheumatic 
nodules, as seen in the heart muscle, | present author’s italics] are spe- 
cific to this rheumatic disease.”” And he further stated: “As a result of 
my experiences I can state emphatically that the rheumatic nodules 
which appear in the myocardium {present author’s italics] are specific 
to the Bouillaud-Graff disease (rheumatic fever).” The fact that 
Aschoff specified “heart muscle” and “myocardium” in the latter two 
quotations strongly suggests that he differentiated, as do I, the Aschoff 
bodies in the myocardium from rheumatic lesions in other parts of the 
heart, as well as from rheumatic lesions in other tissue. 


Dirruse or Necrosis, RHEUMATIC FEVER, 
or Heart Muscie Associatep witH INFLAMMATORY CELLS 
AND Wits or Wirnout THE Larce CeL_LuLarR ELEMENTS 
THAT Occur tn Ascuorr Boptes 


Focal infiltration of polymorphonuclear leukocytes and/or lym- 
phocytes and plasma cells not infrequently occurs in the myocardium 
in rheumatic fever, and auricular myocardium is a common. site**; 
and foci rich in eosinophiles are occasionally found in the myo- 
cardium***, These foci of small inflammatory cells are usually small. 
However, occasionally diffuse infiltration of polymorphonuclear leu- 
kocytes and/or lymphocytes and plasma cells occurs in the myo- 
cardium in rheumatic fever** **, and among the cells of these infiltra- 
tions in some cases are interspersed cells characteristic of Aschoff bodies. 
Skworzoff* noted that patients who showed extensive diffuse infiltration 
of inflammatory cells were usually children who experienced a stormy 
clinical course with rapidly fatal outcome. My findings* are in agree- 
ment with and extend those of Skworzoff. In my study of a very large 
number of cases of well documented, active rheumatic fever, extensive 
infiltrations with inflammatory cells, mainly polymorphonuclear leu- 
kocytes, were found in the auricular myocardium in association with 
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extensive necrosis of myofibers in several children and in the absence of 
auricular Aschoff bodies, But in all cases I found Aschoff bodies in the 
ventricular myocardium. In the auricular myocardium of a ten year old 
boy I have seen diffuse infiltration with lymphocytes and plasma cells 
associated with necrosis of myofibers and cells characteristic of Aschoff 
bodies. And in the auricular myocardium of a 41 year old woman I 
have recently observed diffuse infiltration with eosinophiles, lympho- 
cytes, and plasma cells associated with necrosis of myofibers, and in the 
absence of auricular Aschoff bodies; but many Aschoff bodies were 
found in the ventricular myocardium. Furthermore, in a 50 year old 
man in whom valvulotomy for mitral stenosis was recently carried out 
at this institution, auricular appendage biopsy revealed strikingly ex- 
tensive, diffuse infiltration of auricular tissue with lymphocytes and 
especially plasma cells in association with marked necrosis of myo- 
fibers and many multinucleated muscle cells. The findings in this 
latter case are like those reported and illustrated by Butterfield** in the 
case of a 16 year old girl, in whom diffuse infiltrations of “lymphocytic 
character” were found in the auricular myocardium in association with 
multinucleated cells like those in Aschoff bodies. 

In my experience, focal and diffuse infiltrations of the myocardium 
with small inflammatory cells have invariably been associated with 
degeneration or necrosis of muscle cells; and it appears that these 
infiltrations represent reaction to this marked alteration of muscle cells. 


Oricin or Ascuorr Bopies FROM Muscie CELLs 
IN AURICULAR APPENDAGES 


Since 1951 many reports have been published**:*** on histologic 
studies of left auricular appendages removed from patients with mitral 
stenosis at the time of mitral valvulotomy. These studies show that 
among patients with mitral stenosis and signs and symptoms of cardiac 
failure, who have undergone mitral valvulotomy, the very large ma- 
jority were considered to show no clinical evidence of rheumatic activity 
at the time of the surgery; and yet, in many (from about 35 per cent 
to about 70 per cent) of these patients Aschoff bodies were found in 
biopsied left auricular appendages, The auricular Aschoff bodies, that 
are histologically like those in ventricular myocardium, are described 
by many as occurring in the endocardium of the auricle and indicative 
of “endocarditis”; and these findings have been interpreted by some** 
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as evidence against the view that Aschoff bodies develop from injury 
to muscle cells. However, in agreement with those of others*® ** *, my 
own findings in auricular appendages have shown that auricular Aschoff 
bodies, that are histologically like those in ventricular myocardium, 
occur in subendocardial tissue. And I have further been able to dem- 
onstrate that such auricular Aschoff bodies represent reaction to in- 
jury of striated heart muscle cells just subjacent to the collagenous- 
elastic tissue zone between the endothelium and myocardium" (see 
Figs. 3-8). As it expands, an Aschoff body, developing from heart 
muscle cells in this area, often thrusts its way toward the endocardium, 
so that part of the Aschoff body comes to lie in the subendocardial con- 
nective tissue zone; and when, in those areas where the subendocardial 
zone is thin, these myocardial Aschoff bodies in expanding come to lie 
close to the overlying endocardium, they may be referred to by some 
as “endocardial” Aschoff bodies and hence erroneously interpreted as 
evidence of “endocarditis” (see Figs. 7 and 8). 


Disease or SMootru Muscrie tn RHEUMATIC Heart Disease 


Furthermore, it is lost sight of surprisingly often that smooth muscle 
cells, occurring singly, in small groups or sometimes in large numbers, 
are normally present, often in strata, between auricular endothelium and 
the body of striated myocardium. And in some portions of the auricle, 
smooth muscle occurs very closely subjacent to endothelium. It is well 
recognized that smooth muscle cells of the media in coronary arteries 
are very often damaged in rheumatic fever; and I have recently ob- 
served multinucleated smooth muscle cells in the media of coronary 
arteries in rheumatic fever. I have also observed, in two cases of rheu- 
matic fever, lesions closely resembling myocardial Aschoff bodies in 
the media of myocardial arteries. In these latter lesions it appears that 
the mono- and multinucleated cells were derived from smooth muscle. 
In addition I have observed multinucleated fibers, apparently smooth 
muscle fibers, among clusters of smooth muscle fibers in auricular sub- 
endocardium of rheumatic patients. To me, it appears that reaction to 
rheumatic fever injury of smooth muscle cells in subendocardial tissue 
(between endothelium and striated myocardium) results in focal lesions 
that to varying degrees resemble myocardial Aschoff bodies; and this is 
quite similar to changes that can occur in the media of myocardial 
arteries. Furthermore, it appears to me" that the large cells in auricular 
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subendocardium that MacCallum‘? described as being “forced into 
rows” between elastic fibers are altered smooth muscle cells. It should 
be recalled, as pointed out in the beginning of this paragraph, that 
smooth muscle cells occur normally in rows or strata in auricular sub- 
endocardium. (The occurrence in heart valves of smooth muscle cells 
and their involvement in rheumatic heart disease is referred to in dis- 
cussion by the author following this paper.) 


Disease OF SKELETAL Muscie tn RHEUMATIC FEVER 


Studies in parallel of skeletal muscles of several patients who died 
with active rheumatic heart disease and of skeletal muscles of rabbits 
that died or were sacrificed after repeated focal infections with group 
A streptococci have revealed the following: In the human and rabbit 
material focal lesions, sometimes closely resembling myocardial Aschoff 
bodies, have been found that developed from one or more skeletal myo- 
fibers; and in these lesions, shown at this meeting, the myogenic origin 
of mono-, multi-, and non-nucleated elements is often evident, sometimes 
clearly so, especially when the skeletal myofibers have been cross- 
sectioned. In some of these lesions multinucleated, raggedly outlined 


sarcoplasmic masses lie entirely beneath normal appearing sarcolemma 
and the surrounding connective tissue appears normal with both van 
Gieson and Masson trichrome connective tissue techniques, Sometimes 
the lesions comprise only myogenic elements, mono-, multi-, or non- 
nucleated. 

These findings are additional evidence of the myogenic origin of 
Aschoff bodies. 


Ascuorr Boptes In AURICULAR APPENDAGES AS 
UneoutvocaL Evipence or Active RueumMatic Heart DIsEAsE 


There is very probably no laboratory test sensitive enough to detect 
some of the low clinical grades of protracted rheumatic activity. It 
seems to the writer most unwise, indeed incorrect, to assume as some 
do** that if such a laboratory test as the one to detect C-reactive protein 
in the blood is negative, even though Aschoff bodies are present in an 
auricular appendage, then no significant activity is present. The pres- 
ence of Aschoff bodies per se in auricular appendages is unequivocal 
evidence of active rheumatic disease, even though clinical signs and 
symptoms of activity are often absent and C-reactive protein may not 
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be present in the blood. For if it is true, as our evidence shows, that 
Aschoff bodies develop from muscle cells markedly damaged by rheu- 
matic fever injury in the heart, then surely these focal lesions in the 
auricular appendage are clearly signs of active and protracted rheu- 
matic disease of muscle cells in the heart. 


Tue Importance or Active Rueumatic Disease OF THE 
MyocarpiuM To CarpiAc FAILURE 


The results of valvulotomy for mitral stenosis have shown that this 
operation is of considerable benefit to properly selected patients”. It 
appears that the most suitable candidate for this operation is the patient 
whose mitral lesion is chiefly stenosis without, or with a minimal degree 
of, insufficiency, who has shown disabling symptoms of cardiopulmon- 
ary dysfunction for a fairly short period of time****, The more marked 
the degree of associated mitral insufficiency and the more advanced the 
state of congestive failure, the less likelihood there is of benefit from the 
operation™, Some observers have found that subjective improvement in 
many patients after mitral valvulotomy has not been associated with 
improvement in objective clinical findings, in particular, cardiac mur- 
murs, heart size, and electrocardiographic findings™ **. In 20 patients 
followed in serial roentgenological study for periods varying from six 
months to two years, Soloff and Zatuchni®* found the number of 
patients with increase in heart size after valvulotomy to be greater than 
the number of patients showing no change or decrease in heart size; and 
they attributed the increase in heart size to intensification or reactiva- 
tion of rheumatic carditis. In a roentgenological study carried out for 
from 12 to 20 months after mitral valvulotomy in 55 patients, Gary™ 
found that even though 44 of the 55 patients were able to resume nor- 
mal, or almost normal activity, the majority showed no decrease in 
heart size and in some the heart had become definitely larger. Bergy 
and Bruce™ found on postoperative evaluation of 31 patients, at an 
average of 21 months after mitral valvulotomy, that there was consider- 
able discrepancy between subjective improvement on the one hand and 
objective findings in response to standard exercise tests on the other. 

My findings here described concerning auricular muscle and Aschoff 
bodies in patients in whom rheumatic disease appeared to be inactive at 
the time of mitral valvulotomy are in harmony with my previous stu- 
dies on the histogenesis of ventricular Aschoff bodies'?; and they demon- 


Bull. N. Y. Acad. Med. 


4:3 
‘ 
ae 
Aly 
(ak 


RHEUMATIC DISEASE OF MUSCLE CELLS OF THE HEART 6 33 


strate that disease of muscle cells in these patients is of greater im- 
portance than generally recognized and must be reckoned with in ex- 
planation of the course of rheumatic heart disease, both pre- and post- 
valvulotomy. Aschoff bodies are obvious evidence of relatively in- 
tense myocardial disease; and foci in the myocardium of inflammatory 
cells, whether intermingled with Aschoff bodies or not, are, in my ex- 
perience, invariably associated with marked focal degeneration or necro- 
sis of muscle cells in rheumatic fever. Focal degeneration of striated 
cardiac muscle cells and of smooth muscle in the subendocardium and 
media of the coronary arterial tree may occur without cellular inflam- 
matory reaction. In my view, lesser but possibly widespread disability 
of heart muscle cells in some of these patients may not be recognized 
with the light microscope, as usually utilized, or visible at all with this 
instrument, 

In this connection it is pertinent that Krehl*, 70 years ago, concluded 
that progressive changes in the myocardium are more important to 
heart failure than the valvular defects in chronic rheumatic heart dis- 
ease. In a clinical-pathological study he pointed to the great variability 
with which the hearts of patients with similar degree of valvular de- 
formity tolerated burdens such as walking various distances, stair-climb- 
ing, weight-lifting, or the development of an unrelated disease. With 
the microscope he observed various degenerative changes of heart mus- 
cle, in addition to sclerotic changes in coronary arteries and arterioles 
in these patients with valvular deformity. Poynton® in 1899, in the 
course of microscopic study of myocardium in several instances of 
fatal rheumatic fever, observed that change in heart muscle cells ap- 
peared to be slight (focal fatty change), whereas dilatation of the heart 
was considerable; and he suggested that in such instances “the function 
of the cardiac muscle is damaged in a peculiar way rather than destroyed 
by the cardiac poison”. He was of the opinion that not only in chil- 
dren but in adults as well, “active rheumatism injuring the heart mus- 
cle” was of great importance to cardiac failure. Aschoff* was unable 
to relate the “feebleness of hypertrophied heart muscle” in many 
patients with chronic valvular disease to disability of heart muscle cells; 
and he looked to change in conduction tissue to account for this “feeble- 
ness”. Coombs was able to detect only “fatty metamorphosis” in oc- 
casional heart muscle cells in patients dying of active rheumatic heart 
disease; and he commented: “These are trifling changes but so are those 
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found in most forms of myocardial failure. This discrepancy between 
functional impairment and anatomical integrity is due to histological 
methods, It is hoped that someone will find a way to demonstrate 
clearly finer alterations within the cells of the cardiac muscle.” 
Rothschild, Kugel, and Gross” carried out a clinical-pathological 
study of 161 patients who died with rheumatic heart disease, either 
active or inactive. The study was made to correlate the occurrence of 
myocardial failure, the degree of valvular defects, and the presence of 
myocardial disease, together with the various age periods in which 
death occurred, They concluded: “While the causal relation of active 
myocarditis to circulatory failure is very striking in the first two 
decades of life, it is not sufficiently appreciated that in cases of rheu- 
matic heart disease in adults of the third, fourth, and fifth decades of 
life a recurrent rheumatic myocarditis rather than healed mechanical 
defects may in the majority of instances be the precipitating cause of 
the circulatory failure.” They emphasized the fact that individuals 
with quiescent rheumatic heart disease may reach the seventh and 
eighth decades of life and die of a totally unrelated disease, without 
having had any evidence of myocardial failure directly attributable to 
their valvular deformity. Even in rheumatic subjects in the sixth and 
seventh decades of life, however, active rheumatic disease of the myo- 
cardium occurs in association with cardiac decompensation; and Aschoff 
bodies in the myocardium have been repeatedly found in fatal cases in 
this age group**. And in these patients active rheumatic disease of the 
myocardium is usually not suspected clinically; instead, the cardiac de- 
compensation is widely attributed entirely to valvular deformity. 


Lesions or BLoop VeEsseELs tN THE Heart 
AND THEIR RELATION To MyocarpiaL DaMaGe In RHEUMATIC FEVER 


Any thorough explanation of myocardial damage in rheumatic 
fever must take into consideration the fact that coronary arteries and 
their myocardial branches are frequently damaged in rheumatic fever. 
The occurrence of arterial lesions in rheumatic heart disease has been 
recognized for over 80 years™; and extensive descriptions and review of 
these vascular lesions may be found elsewhere* Krehl*, Romberg*, 
Karsner and Bayless", and many others®**"* considered lesions of cor- 
onary arteries important to myocardial damage in rheumatic fever. All 
coats of coronary arteries and their branches, including arterioles, may 
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be involved; and capillaries may be prominently involved, Marked 
hyperplastic intimal rheumatic changes may cause significant narrow- 
ing of arterial lumina, In some arteries, medial degenerative and/or 
hyperplastic changes are prominent, Fragmentation of the internal 
elastica of arteries and arterioles is often found. Gross, Kugel, and 
Epstein® described several characteristic rheumatic lesions of coronary 
arteries. One of the most characteristic of these results is intimal mus- 
culo-elastic hyperplastic change, that in medium sized and small myo- 
cardial arteries may cause significant luminal narrowing; and some- 
times appreciable narrowing of large coronary arteries occurs. Although 
proved thrombosis of large coronary arteries is rare in rheumatic fever, 
this is not true of cardiac pain, including that of angina pectoris. Gross 
and associates™ described occluding platelet thrombi in the left cir- 
cumflex coronary artery and major branches associated with extensive 
myocardial infarction in a fatal case of rheumatic fever in a 17 
month old child. Thrombosis of small myocardial arteries and arterioles 
has been repeatedly found in rheumatic fever* ™ ** , In some instances 
it appears that the occluding material comprises chiefly clumped plate- 
lets. In the small arteries and arterioles, proliferated and/or damaged 
endothelial cells are sometimes but not often seen at the base of these 
thrombi. The over-all lesion appears to be a verrucous arteritis quite 
comparable to valvular verrucae’, Organization of these thrombi may 
result in permanent marked narrowing of these small vessels. 

In the light of the evidence presented here and elsewhere’’™* to 
show that Aschoff bodies develop from injured myofibers, it might ap- 
pear tempting to consider that thrombotic occlusion of small myocardial 
vessels results in the occurrence of Aschoff bodies. But the evidence for 
such a view is lacking. In several cases of fatal rheumatic fever, Stetson” 
reported a consistent correlation between the occurrence of leukocyte- 
platelet thrombi in capillaries, small veins, and occasionally in arterioles 
on the one hand, and the presence of Aschoff bodies on the other. In 
my own studies, however, of many sections of hearts in many cases of 
active rheumatic heart disease, vascular thrombi, though found in some 
hearts, have not been found, though carefully looked for, in many 
others, even though myocardial Aschoff bodies were present in large 
numbers, Furthermore, in fatal cases of thrombotic thrombocytopenic 
purpura, in which widespread platelet thrombosis of arterioles and capil- 
laries occurs in tissues including the heart”: ™, Aschoff bodies have never 
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been reported to occur in the myocardium, I have recently examined 
many sections of myocardium in a case of thrombotic thrombocytopenic 
purpura that are peppered with an extraordinarily large number of 
leukocyte-platelet and platelet thrombi, both fresh and in various stages 
of organization, in capillaries, venules, arterioles, and small arteries. 
These thrombotic lesions are strikingly like those found in rheumatic 
fever. Though carefully looked for several times, no lesions resembling 
Aschoff bodies have been found; but some minute infarcts were found”. 

The earlier studies on the relationship of lesions of coronary arteries 
and their branches to myocardial damage were carried out without the 
knowledge we have recently gained that direct injury to muscle cells 
is essential to the formation of Aschoff bodies and other myocardial 
lesions. Thus, in 1933 Karsner and Bayless™* wrote as follows: “The 
increasing amount of muscle destruction and fibrosis must be due either 
to recurring acute cycles of rheumatic fever or to chronic arterial dis- 
ease. Many cases, if the history can be depended upon, are mono-cyclic. 
Extensive myocardial fibrosis in these cases can better be explained by 
chronic arterial disease than otherwise.” But we now know that both 
protracted and relatively short episodes of rheumatic activity may often 
not be evident clinically; and, furthermore, the evidence presented here 
and elsewhere’? indicates that rheumatic activity directly damages 
muscle cells in the heart. Nevertheless, as has long been recog- 
nized*: appreciable narrowing of the lumina of coronary arteries 
or their branches, whether caused by proliferated intimal elements, 
thrombosis, or by the two combined, very probably interferes with 
myocardial nutrition; and such vascular lesions of small vessels may well 
lead to micro-infarcts, as Krehl* and Romberg* long ago essentially 


suggested. 


With respect to our evidence presented here and previously’? ” 
which indicates that myocardial Aschoff bodies develop from heart 
muscle cells injured directly by rheumatic activity, the recent observa- 
tions in cases of active rheumatic heart disease of von Albertini™ and of 
Ghosh*™* are pertinent. The former found that “many myocardial 
nodules are of myogenic origin”; and the latter author stated that “the 
pathologic changes are due mainly to degenerative and reactive 
phenomena on the part of the cardiac muscle cells.” 
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THE PHOTOGRAPHS THAT FOLLOW ILLUSTRATE 
THE ORIGIN OF ASCHOFF BODIES FROM HEART MUSCLE CELLS 


The photographs were taken by Andrew H. Littell, Jr. 
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EXPLANATION OF PHOTOGRAPHS 


Fig. 1. From the left ventricle of the heart of a 60 year old woman who died 30 years after 
the only recognized attack of rheumatic fever and about 20 years after the beginning of many epi- 
sodes of congestive heart failure. Marked cardiac hypertrophy, mitral stenosis and insufficiency, and 
aortic insufficiency. Considerable patchy scarring and large number of Aschoff bodies throughout 
myocardium (autopsy 15770, New York pos pen ). 

Aschoff body with mono-, multi-, and non-nucleated muscle fragments. Connective tissue 
(collagen fibers and ground substance between) normal. Hematoxylin and eosin. 300. 


Fig. 2. The identical section in Fig. 1 restained with Weigert-van Gieson technique. Muscle 
is stained yellow, collagen fibers pink to red. The Aschoff body is composed of muscle fragments. 
the collagen fibers within it are delicate and normal, and the ground substance between them shows 
no change. x 300. 


Fig. 3. From the left auricular appendage (at the time of mitral valvulotomy ) of a 39 year old 
woman. Signs of chorea at 14 years and at least 5 episodes of polyarthritis in next 18 years. Exer- 
ertional dyspnea began about 12 years before valvulotomy. Marked mitral stenosis with hyper- 
trophy of all cardiac chambers. Many Aschoff bodies in subendocardial myocardium and some in 
deeper myocardium (surgical specimen 1955-7654). 

Aschoff body in “subendocardium,” actually in myocardium as seen in Fig. 4. Hematoxylin 


« 300. 


and eosin. 


Fig. 4. The Aschoff body in Fig. 3 stained with Masson trichrome technique. This is clearly a 
lesion of muscle fibers (a “bite” out of the myocardium) comprising nucleated and non-nucleated 
fragments of myofibers. The very little connective tissue in the lesion is normal. » 300. 


Fig. 5. From the left auricular appendage (at the time of mitral valvulotomy) of a 55 year 
old woman with no history of arthritis, carditis, or chorea. Development of mild exertional dyspnea 
8 months before and nocturnal dyspnea 5 weeks before valvulotomy. “Fish-mouth” mitral orifice. 
Very large number of Aschoff bodies in subendocardial myocardium and some in deeper myocar- 
dium (surgical specimen 1955-7754). 

Two Aschoff bodies in subendocardial myocardium. Hematoxylin and eosin. 120. 


Fig. 6. Aschoff bodies in Fig. 3 stained with Masson trichrome technique. These are clearly 
lesions of muscle fibers (“bites” out of the myocardium), and the principal constituents are nu- 
cleated and non-nucleated fragments of myofibers. Neither “fibrinoid” change in collagen fibers nor 
change in connective tissue ground substance between the fibers is present. The bright blood red 
= at the left margin of the picture and the same colored streaking just below the larger Aschoff 
nody are red blood cells, some extravasated and some within dilated capillaries. > 120. 


Fig. 7. From the left auricular appendage (at the time of mitral valvulotomy) of a 50 year 
old woman with no history of arthritis, carditis, or chorea. Repeated bouts of congestive failure in 
seventeen years prior to valvulotomy. Subcutaneous nodule, left elbow. Marked hypertrophy of 
all cardiac chambers. Very small mitral orifice. Many Aschoff bodies in subendocardial myocar- 
dium (surgical specimen 1956-8148). 

Two Aschoff bodies, both clearly lesions of sub-endocardial muscle fibers, “bites” out of myo- 
cardium, and containing muscle fragments. Note expansion toward endocardium of the Aschoff 
body to the right. Masson trichrome. x 120. 


Fig. 8. From another portion of the same auricular appendage referred to in Fig. 7. Aschoff 
body comprising principally fragments of myofibers. Such myocardial Aschoff bodies, occurring 
where relatively little connective tissue lies between endothelium and myocardium, are very com- 
monly but erroneously referred to as being indicative of “endocarditis.” Masson trichrome. X 300. 
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SUMMARY OF THE AUTHOR’s CONCEPTION OF THE ORIGIN OF 
Various Rueumatic Lesions, IncLUpING AscHorr Boptes, 
FROM Muscie CELLS IN THE HEART 


Our experimental and direct histologic findings indicate that the 
mono-, multi-, and non-nucleated structures so characteristic of myo- 
cardial Aschoff bodies are of two types: 1) Fragments of damaged 
muscle cells, and 2) syncytial masses of myogenic origin that proliferate 
from inside the sarcolemma into the tracks of disintegrating muscle 
cells; and these syncytial masses, usually basophilic, appear, in the be- 
ginning, to represent an attempt at regeneration of heart muscle cells. 
If these findings are valid, it is possible to place the various histologic 
pictures in active rheumatic disease of myocardium in zones of a spec- 
trum with reference to intensity of rheumatic injury to muscle cells, 
with reaction to this injury occurring as follows: 1) In a zone at the 
left end of the spectrum is diffuse necrosis (the result of very intense 
rheumatic injury), often associated with diffuse infiltration of inflam- 
matory cells among which are interspersed mono- and non-nucleated 
myofiber fragments and sometimes an occasional multinucleated myo- 
fiber fragment and/or multinucleated syncytial myogenic mass. Patients 
showing such lesions are usually children who have experienced a stormy 
clinical course. 2) In the next zone is focal necrosis, sometimes with 
focal infiltration of inflammatory cells, among which are interspersed 
some mononucleated and occasionally multinucleated myogenic ele- 
ments. 3) Then there is a zone of very focal necrosis with less, much 
less, or no infiltration of inflammatory cells but with some mono- 
nucleated and occasionally multinucleated myogenic elements (ill- 
defined Aschoff body). 4) In the next zone is very focal necrosis with 
little or no infiltration of inflammatory cells but with many a) mono- 
or multinucleated fragments of muscle fibers and b) multinucleated 
syncytial myogenic masses that originally proliferated inside the sarco- 
lemma into the tracks of necrotic myofibers in an attempt at regenera- 
tion of muscle; thus, in this zone, are typical, well developed Aschoft 
bodies. 5) Then there is a zone of damage where less intense injury to 
myofibers has occurred so that they may not survive but regeneration 
may occur, or the myofibers may survive. The pathologist will not, of 
course, observe such damage in patients that survive, but the clinician 
has the opportunity to detect the over-all myocardial damage as mani- 
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fested by short or longer periods of cardiac dilatation with consequent 
widening of the mitral valvular orifice. This results in such auscultatory 
signs as apical murmurs and heart sounds that are slurred, muffled, or 
of other poor quality. 6) Finally, in the next zone, at the right end of 
the spectrum, is probably very transient impairment associated with still 
less intense or slight injury to muscle cells, that they tolerate and readily 
survive, In patients who survive, the pathologist has no opportunity to 
examine these cells, but even if he did, the subtle change might not be 
revealed on microscopic study. This lesser degree of myocardial dis- 
ease may be detected by the persevering clinician on careful daily physi- 
cal examination, but again it may not, even if he looks, feels, or listens 
diligently for it. All or various combinations of the pictures of myo- 
cardial damage in the six zones described above may occur in one case 
of active rheumatic heart disease. 

Finally, it has here been demonstrated that auricular rheumatic 
lesions of Aschoff body type that occur partially or entirely in the 
subendocardial zone of smooth muscle and connective tissue between 
the endocardium and the body of striated heart muscle are of two types: 
1) Aschoff bodies that originate from rheumatic damage to striated 
heart muscle cells just subjacent to the subendocardial smooth muscle- 
connective tissue zone, In expanding toward the endocardium such 
Aschoff bodies sometimes come to lie partially in the smooth muscle- 
connective tissue zone. 2) Lesions generally called Aschoff bodies, lying 
entirely in the subendocardial smooth muscle-connective tissue zone, 
that originate from rheumatic damage to smooth muscle cells in this 
zone; and these lesions can mimic, sometimes very closely, Aschoff 
bodies that are derived from striated heart muscle cells. 

The great significance of both short and protracted active rheumatic 
disease of muscle cells of the heart to early and later developing cardiac 
failure has been here demonstrated and discussed. 
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DISCUSSION 


JOHN G. Kipp: During the hundred-odd years of its existence, the Society has 
frequently benefited from the participation of eminent clinicians in its meetings. 
Tonight we are exceedingly fortunate in having with us Dr. William Dock—a 
clinician who not only has interest in pathology but experience of it as well. 
I shall call upon Dr. Dock to begin the discussion of the two presentations. 

WILLIAM DOCK: I am very grateful to the members of your program committee 
who invited me to come here this evening and to hear these two very important 
communications. In a sense, the first and second seem to diverge widely, because 
the first emphasizes lesions in the wall of the blood vessels; we had not looked 
adequately at veins, but we did emphasize vascular lesions for a long time, and 
here again the question comes up whether smooth muscle might have been involved 
in some of these lesions. The coronary arteries, the inferior vena cava, and the 
adrenal veins are remarkable in having longitudinal smooth muscle. Smooth 
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muscle always seems to go crosswise in the atrium to the other muscle that lies 
underneath it, the cardiac muscle, so that the presence of this peculiar sort of 
endocardial or intimal smooth muscle distinguishes these parts of the body, and 
it may be the lesions could be found if we studied the inferior vena cava and 
the adrenal veins as systematically as we might have done, just as lesions in the 
pulmonary arteries were found by Von Glahn when he looked for them there. 
In spinal forms of rheumatoid arthritis, striking lesions were found in the aorta, 
so that lesions beginning in the smooth muscle may be more important than we 
thought in the past, and it is a good thing to have our attention drawn to these 
lesions in the coronary sinus. Everyone who has material in bottles will want to 
get out the adrenal veins and see if these lesions are occurring in other parts of 
the body. I have always been impressed how blind we are. When Dr. Costero, in 
Mexico City, showed us material from the brains of people with acute rheumatic 
fever, we learned that in every case he found, the brain was involved. If one has 
had training in the techniques of Cajal and Hortega, one can see the lesions in 
the brain which, compared with the brains of other children, are quite remarkable. 
This is most evident as perivascular reaction, and apparently neurones also dis- 
appear; they become necrotic and go away without producing any immediate 
reaction. 

The lesions which Dr. Murphy showed this evening remind one of what 
happens in syphilis where, with almost no reaction, cells die and vanish, particu- 
larly in the central nervous system; as in paresis, where neurones vanish, without 
evoking the reaction we expect when tissue becomes necrotic. They produce a 
little perivascular reaction, but not very much. The lesion in voluntary muscle, 
which was pointed out some years ago, which most of us ignored and did not 
systematically investigate, is similar to the lesions which Dr. Murphy has shown. 
They indicate that in acute rheumatic fever a good deal is going on which is like 
what we see in syphilis. I should like to ask Dr. Murphy whether he has tried 
to confirm or refute the observations of Lewis Thomas! as to the persistence of 
group A streptococci for three months or longer in rabbits, and the reports of 
Green? on the persistence of certain A streptococci in the valves of patients dead 
with acute rheumatic fever where the blood cultures were sterile, but the valves 
contained the same type of streptococcus that had been recovered from the pharynx 
of the patient, perhaps some time prior to death from acute rheumatic fever. 
This is just what happens in syphilis: spirochetes are recovered from tissues which 
look normal and which showed no reaction to the presence of the organism. 
Thus, it is of great interest to know whether the streptococcus enters into a new 
relation with its host and no longer produces the reaction we see in acute pharyn- 
gitis, but stays quietly without producing any immediate reaction, or causes cellular 
necrosis with very little reaction. 

These would be the thoughts that are awakened by the observations reported 
in the last few years about the presence of streptococci in patients with acute 
rheumatic fever and in rabbits living happily for months later. In Thomas’ 
experiments, the rabbits that survived became completely asymptomatic, and I 
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think few lesions were found in relationship to positive cultures. It looks as 
though a whole new phase in the relation to acute rheumatic fever is occurring, 
and if this is so, it will be the case with the collagen diseases also. Lupus is 
apparently a disease of nucleic acid, and not of ground substance or collagen; 
these are apparently involved secondarily. How the others will turn out I do not 
know, nor what the organisms will be. It would be quite disturbing if it is found 
that it is not merely beta, but alpha streptococci producing the sort of reaction 
that occurs with Treponemas in syphilis, and we find we have made a complete 
circle in these diseases, from the optimistic studies that Rosenow and the English 
observers made, back to a much more complicated relationship between the host 
and the organism living deep in the tissues, causing mild progressive necrosis in 
specific cells, with what looks like a gummatous type of change: the cells become 
necrotic without producing a reaction of polynuclear leukocytes, as cells do with 
staphylococci or sterile infarction. 

This is a most interesting pair of papers*, and show what anyone who has 
ever been in histopathology can never forget, that most of us see only what we 
have been looking for. No matter how carefully Gross and Von Glahn have 
studied the hearts of people with acute rheumatic fever, when I studied such 
hearts I saw only what I was looking for. Now, if I went back over the same 
material, and had ew sections made, I would see them with Dr. Murphy's eyes, 
and not with the eves of Gross or Aschoff, which were the only eyes I was 
looking with ten years ago. I am sure all of us will be stimulated by this extremely 
productive work, which will give us new concepts of a disease which is becoming 
less common, but is still extremely important in terms of disability and death. 

JOHN G. Kipp: We are further honored tonight by the presence of another 
eminent clinician, Dr. May Wilson, who has long had an intense interest in 
rheumatic disease. Perhaps she would care to comment on these papers. 

MAY G. WILSON: I think these are very stimulating papers*, both of them. As 
a clinician it seems to me we very often forget that what happens in acute rheu- 
matic carditis is dilatation. It is not surprising to me that Dr. Murphy found 
the muscle so much involved, rather than the interstitial tissue. 

GEORGE E. MURPHY: Dr. Dock, I am interested in your invoking for rheumatic 
disease the analogy to syphilis. Swift* and Letulle, Bezangon, and Weil*.® in 
1925-26 drew attention to the similarity of change with passage of time of the 
recurring manifestations of disease in tuberculosis, syphilis, and rheumatic fever; 
and they believed that allergy plays an important role in these changes. Powers 
and Boisvert® emphasized that the character of the response of children to hemo- 
lytic streptococcal infection changes toward localization with age and with 
successive infections; and because this trend toward localization resembles in 
some respects comparable phenomena in tuberculosis they introduced the term 
“streptococcosis”. In the case of syphilis the changing host reactions are in response 
to infection with long persisting microorganisms of one serological type, and in 
tuberculosis, to infection with persisting microorganisms of one, or in some 


* See also p. 652 Von Glahn, W. C., and Kuschner, M. Rheumatic Phlebitis of the Coronary Veins. 


Vol. 35, No. 10, October 1959 


i 
Ti 
4 a i 
a 
af 
hi 
| 
| 
» 
| 
5 
if 
4 
Be: 
ie 
| 
| 
Ae 
4 


648 G. E. MURPHY 


instances possibly two serological types. Successive attacks of rheumatic fever, on 
the other hand, have since 1880 (Fowler?) been shown over and over again to 
be preceded at intervals of a few days to a few weeks by fresh upper respiratory 
infections with group A streptococci, and these repeated infections are due to 
group A streptococci of different serological types. This leads to consideration of 
the question raised by Dr. Dock of whether or not living group A streptococci 
occur in the cardiac lesions in rheumatic fever. Green?, Collis’, and Thomson 
and Innes® in 1939 and 1940 reported recovery of hemolytic streptococci, some 
of which were serologically identified as the same type as that causing the throat 
infection, from the heart valves of patients dying with rheumatic fever. Of this 
group of investigators Collis was the only one to culture the myocardium in cases 
of fatal rheumatic fever, and in only one of five cases with myocardial Aschoff 
bodies were hemolytic streptococci obtained in the cultures of myocardium. Green 
stated that hemolytic streptococci were cultivated from valves with “macroscopic” 
lesions, whereas these microorganisms could not be cultivated from valves without 
“macroscopic” lesions. Thomson and Innes, however, reported cultivation of 
hemolytic streptococci from some valves in which no lesions could be seen with 
the ‘‘naked-eye’’, whereas cultures of other valves showing lesions to the “naked- 
eye’ were negative. The results of Watson and Hirst'® from cultures of rheumatic 
valves did not support the view that living streptococci are usually found in 
active rheumatic valvular lesions, and Dr. Paul Klein'', now working with me, 
never cultured hemolytic streptococci from the valves of patients dying with 
endocarditis of several forms, including rheumatic endocarditis, in Karlsruhe, 
Germany, in 1951. Dr. Klein's cultures of the valves were made with the heart 
in situ. Each valve to be cultured was first gently washed six times with a sterile 
saline solution and of each of these washings cultures were made. Blocks of the 
valve were excised, crushed, and cultures made of them. Only if culture of the 
last washing was negative and positive culture of valve tissue obtained did he 
consider the culture of the valve to be positive. He considered this careful tech- 
nique important to eliminate bacteria that might be carried by way of the blood 
to the surface of the valve in the agonal state of the patient, as pointed out by 
Epstein and Kugel'*. With respect to Dr. Dock’s question about the observation 
of Denny and Thomas' on the persistence in rabbits of hemolytic streptococci, 
called out into circulating blood by cortisone administration three months or 
more after intravenous inoculation with a very large inoculum of these micro- 
organisms, I can say that we had previously noted persistence of hemolytic strep- 
tococci in rabbits injected intravenously with these microorganisms. In 1948 we 
sacrificed one normal-appearing rabbit 122 days after intravenous inoculation 
with hemolytic streptococci, and at autopsy hemolytic streptococci were cultured 
from tibial cortex'’. But the intravenous inoculation of very many rabbits with 
hemolytic streptococci has never, in my experience, been followed by the develop- 
ment of cardiac lesions of rheumatic type. For much longer it has been known 
that human beings can harbor hemolytic streptococci for prolonged periods 
(carriers) without developing rheumatic lesions. But the findings of persistence 
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of streptococci in experimental animals and humans do not provide evidence 
that persistence of living streptococci in the host is necessary to maintain rheumatic 
activity, once the activity has been established; nor do they provide evidence that 
the presence of living streptococci in rheumatic lesions is necessary for the 
development of these lesions. Furthermore, there are very numerous clinical 
observations that are difficult to reconcile with the concept that living streptococci 
are essential to keep the rheumatic process active once established. Prompt and 
vigorous penicillin therapy of streptococcal respiratory infection sometimes fails 
to prevent a recurrence of rheumatic fever. And in connection with this point, 
I will cite the case of a rabbit, the sections from whose heart showed many myo- 
cardial lesions of Aschoff body type (shown here tonight). This rabbit received 
its first focal intracutaneous infection with type 19. About six weeks later it 
was infected intracutaneously with streptococci of type 1, and markedly hyper- 
reactive skin lesions developed. Despite a negative blood culture on the third 
day, large doses of penicillin were given on the 4th, Sth, 6th, and 7th days that 
on a weight basis were equivalent to the following doses for a 70 kilogram human: 
Day 4—1,500,000 units; day 5—1,200,000 units; day 6—450,000 units; day 7— 
450,000 units. Repeated blood cultures remained negative, but the animal stopped 
eating, continued to worsen, and was finally sacrificed while moribund on the 
12th day. The autopsy blood culture was negative, and intense interstitial valvu- 
litis and numerous myocardial lesions of Aschoff body type were found. 

MAX WACHSTEIN: I wonder whether Dr. Murphy would not agree that at 
least some Aschoff bodies must be composed of elements that are not derived 
from the heart muscle cells. This would be true, for instance, for the lesions 
shown tonight by Dr. Kuschner in the wall of veins as well as Aschoff bodies 
that occur outside the myocardium in the adventitia of vessels or the pericardium. 

I think it might be helpful for the identification of cellular structures which 
are supposed to be derived from myocardium to use the histochemical technique 
for succinic dehydrogenase'*, The only structures in the heart which will give a 
positive staining reaction are the myocardial cells. All other tissue elements that 
occur in the mammalian heart are not reactive. Although necrotic cells in myo- 
cardial infarction lose this enzymatic staining reaction, atrophic myocardial cells, 
for instance, those located in the subendocardial region of hearts with chronic 
anoxia, still show a positive staining reaction. 

GEORGE E. MURPHY: To reply satisfactorily to Dr. Wachstein I would have to 
repeat a great deal of what I have already said. The lesions in the myocardium 
that Aschoff and Tawara described have, in my judgment, very characteristic 
features that distinguish them from rheumatic lesions elsewhere, and my distinction 
is based on the primary and marked damage to heart muscle cells that results in 
the two types of myogenic cell masses in Aschoff bodies as here shown and 
described in detail. It must be remembered, as reviewed by Gross and Kugel", 
that all auriculoventricular valve cusps have inserted into them a wedge of 
auricular myocardium that extends for greater or lesser distances down the valve. 
I have also shown tonight that lesions of smooth muscle in the subendocardium 
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and even in the media of myocardial arteries may mimic Aschoff bodies from 
striated heart muscle. It must also be recalled that a continuation of auricular 
subendocardial smooth muscle can often be traced down the auricularis layer of 
the anterior mitral cusp; and to quote from Gross and Kugel: “The smooth 
muscle can become so prominent as to form, in some cases, approximately one- 
fifth of the entire thickness of the valve leaflet.” Smooth muscle is also known 
to occur in the tricuspid valve, being most abundant in the posterior flap. In the 
light of findings here reported that rheumatic lesions of smooth muscle cells in 
auricular subendocardium and in media of myocardial arteries can mimic very 
closely Aschoff bodies that develop from damage to striated heart muscle cells, it 
is altogether likely that rheumatic involvement of smooth muscle cells in valves 
can result in lesions that also very closely mimic Aschoff bodies that develop from 
damage to striated heart muscle cells. And finally, Aschoff bodies can develop in 
valves from heart muscle cells in the wedge of auricular myocardium that extends 
for greater or lesser distances down into auriculoventricular valve cusps. 

It may be of value to utilize, as you suggest, Dr. Wachstein, a histochemical 
technique for succinic dehydrogenase in the study of Aschoff bodies; but one 
must remember that by the time an Aschoff body is fully developed the muscle 
cells involved in its formation have disintegrated. 

JOHN M. PEARCE: I think it is important that we should keep in mind the 
fact that the heart has only a limited way to react to various noxious influences; 
it reacts in much the same way to toxins, bacteria, viruses, and a variety of enzymes 
of animal and vegetable origin. Therefore lesions produced by these widely 
divergent agents are quite similar and all may simulate the lesions of rheumatic 
heart disease in man and yet have no causal relationship to it. 

LEOPOLD G. Koss: Dr. Murphy's very interesting paper brings to my mind a 
number of outstanding contributions by Muirhead and Montgomery on the origin 
of hyaline arteriolar sclerosis, in which an attempt was made to derive the arteriolar 
lesion from smooth muscle on histochemical grounds. I have only one objection 
to that demonstration, which, incidentally, has not been disproven as yet, namely, 
that certain inspissated casts in renal tubules may give the same staining reaction 
as the arterioles. It appears to me that the histochemical reactions per se are not 
a sufficient ground to attempt a derivation of a lesion from a given source. This 
brings me to my question: If the Aschoff bodies are derived from the striated 
muscle, why is it that one does not see striations in any of the cells, or at least, 
I have not seen any striations in the cytoplasm of the large cells composing 
Aschoff's bodies? I should like to ask Dr. Murphy if he has ever seen any. 

GEORGE E. MURPHY: In reply to Dr. Koss’s question about whether or not 
striations are to be found in any structures in Aschoff bodies, I can say that 
striations disappear rather rapidly in severe damage to heart muscle cells. Never- 
theless, I have very occasionally seen Aschoff bodies with sarcoplasmic fragments 
that showed obvious striations. And in active rheumatic heart disease I have seen 
myofibers in which a basophilic portion with interruption of striations continues 
into an eosinophilic portion with intact striations. The fact that striations are 
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very seldom seen in Aschoff bodies simply demonstrates that by the time an 
Aschoff body is formed from disintegration of muscle cells, any remaining sarco- 
plasmic fragments have lost their striations in the great majority of instances. 

JOHN G. Kipp: Last spring at the meetings of the American Association of 
Pathologists and Bacteriologists in Washington, Dr. Ghosh of St. Louis gave 
her findings upon scrutiny of all the active rheumatic heart lesions in the files 
of the autopsy service of Barnes Hospital. Her presentation’ made it plain that 
she had regularly found myocardial lesions characterized by myofiber necrosis 
with cellular reactions precisely like those that Dr. Murphy had previously de- 
scribed, and she particularly emphasized the fact that muscle indeed lies just 
beneath the endocardium, and there often displays the characteristic lesion. I fail 
to recall whether she had noted striations in the necrotic myofibers. Do you know 
whether she observed such striations, Dr. Murphy ? 

GEORGE E. MURPHY: Yes, Dr. Ghosh had also observed striations in sarco- 
plasmic fragments in rheumatic myocardial lesions. 
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RHEUMATIC PHLEBITIS OF THE 
CORONARY VEINS* 


Wittiam C. Von GLaHN 
AND 


Marvin KuscHNER 


HE purpose of this communication is to call attention to 


4) another feature of what might be termed the anatomic 
T i geography of the rheumatic state. The involvement of 

a) the veins as we are about to describe them must, we feel, 
a be accounted for in any consideration of the patho- 
genesis and morphogenesis of rheumatic lesions. 

In the older literature many references may be found to rheumatic 
phlebitis usually with thrombosis. The changes in the veins (most fre- 
quently in the upper part of the body) were those associated with an 
organizing thrombus; it is doubtful that, with our present knowledge 
of the lesions of rheumatic fever, any of these would be accepted as 
being of rheumatic origin’. 

There are few reports of rheumatic phlebitis in the recent literature. 
Pappenheimer and Von Glahn*? mention the involvement of a myo- 
cardial vein in a case of rheumatic fever. The vein wall was lifted into 
irregular prominences by a mass of polymorphonuclears and large 
basophilic cells with distorted nuclei. These cells replaced the muscular 
elements and pushed the intact overlying endothelium into the lumen. 

Shaw* has described an acute vascular lesion affecting the venules 
and less frequently the arterioles situated in the myocardium, atrioven- 
tricular sulcus, the connective tissue between the auricles and atrial 
trunks and mediastinum. All coats of the vessels were infiltrated by 
many polymorphonuclear leukocytes. Absence of thrombosis was a 


* From the Departments of Pathology, Louisiana State University, School of Medicine, New Orleans, 
cane _ Von Glahn) and New York University-Bellevue Medical Center, New York, N. Y. 
(Dr. Kuschner). 


Bull. N. Y. Acad. Med. 


ib 
652 


RHEUMATIC PHLEBITIS OF THE CORONARY VEINS 65 3 


striking feature although specific stains disclosed an abundance of fibrin 
beneath the endothelium and extending outward into the adventitia. 

Griff‘, in a discussion of changes in the tonsil, mentioned what he 
termed rheumatic infiltration of the wall of a vein accompanied by 
thrombosis. 

Perry® described phlebitis with thrombosis in a young girl who had 
had two attacks of rheumatic fever. The left subclavian, internal jugular 
and innominate veins and the right internal jugular vein were occluded 
by thrombi. The adventitia of the veins was hyperemic and infiltrated 
with small round cells. Loose collections of cells about the nutrient 
vessels were present in the media. These cells appeared to be of con- 
nective tissue origin and, where grouped together, formed small nodules 
that closely resembled Aschoff nodules of the myocardium. 

Klinge®, in his monograph on rheumatism, refers in great detail to 
rheumatic granulomata in the walls of some coronary veins and 
“fibrinoid swelling” in others. Involvement of extracardiac veins in the 
neck and thorax was similarly described. 

Gross, Kugel, and Epstein’ in their report of the lesions of the 
coronary arteries in rheumatic fever mention “fibrinoid necrosis” of a 


coronary vein and in another vein, a verrucous endophlebitis. 

Most recently Baggenstoss* in his section on Rheumatic Disease in 
Gould’s Pathology of the Heart states that rheumatic inflammation of 
the veins is not uncommon and one of his illustrations is of a venous 
mural granulomatous reaction. 


Recently there has come to our attention a lesion in the coronary 
sinuses and veins in cases of rheumatic cardiac disease that is unlike the 
usual forms of phlebitis and that seemed worthy of further study. 

There were available to us 18 cases of active rheumatic heart disease 
in which a section of the posterior portion of the mitral valve and its 
block were complete and included the coronary sinus, Activity as 
employed here signifies the presence of myocardial Aschoff bodies, 
verrucous endocarditis, and characteristic auriculitis singly or in any 
combination. Additional sections containing epicardial veins at other 
sites were available in these cases but with no regularity. 

These tissues had been fixed in either Zenker’s solution or 10 per 
cent formalin and were embedded in paraffin. Sections were stained 
with hematoxylin and eosin, phosphotungstic acid hematoxylin, anilin 
blue, trichrome, and Weigert’s stain for elastic tissue combined with 
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van Gieson’s stain. 

Comparable sections from 35 non-rheumatic hearts were surveyed 
and served as control material. 

The histologic alterations in the rheumatic cases are variable yet 
they form a distinctive group. In some instances there are collections 
of polymorphonuclears in the adventitia of the sinus. This acute reac- 
tion is, at times, continued through the media into the intima, resulting 
in a widening of the layers and especially of the intima. In other in- 
stances, nodular collections of large cells with vesicular nuclei and 
abundant cytoplasm are to be found clustered about fragments of 
swollen collagen in the adventitia. A prominent irregular or bar-shaped 
nucleolus is present in each nucleus; some of these cells contain two 
or more nuclei, These cellular accumulations are in every way identical 
with Aschoff bodies. They occur singly in the adventitia, at other times 
are numerous and sometimes lie so closely together that they coalesce. 
Occasionally similar cells are seen in the media and extending into the 
intima. 

In addition to the acute inflammatory reaction in the intima, there is 
another and very striking intimal alteration that when present is an out- 
standing feature. Clumps of dense eosin-staining material in the intima 
form a prominent band that is bordered by a palisade of perpendicularly 
arrayed large mononuclear cells. Among these mononuclear cells is an 
occasional cell with two nuclei. Endothelial cells are swollen over the 
involved area but the endothelium is intact. The intima is widened by 
the presence of this reaction and the surface is given a wrinkled or 
corrugated appearance. 

Occasionally a thin layer of fibrin in the form of a few parallel 
strands is seen over an area where the intima is widened and inflamed 
but a thrombus has not been found in any instance. The elastica is 
fragmented. The eosinophilic material contains much fibrin. 

The healing of the Aschoff nodules leaves dense avascular scars in 
the adventitia. When the reaction in the vessel wall is acute, a granula- 
tion tissue springs up in the adventitia, capillaries traverse the media and 
penetrate through gaps in the elastica interna into the involved portion 
of the thickened intima. Later, as the lesion becomes older, the collagen 
in the intima is more compact and in it may be found thick-walled 
vessels with a surrounding infiltration of lymphocytes. The intima is 
thus permanently thickened, 
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Several sectors of the sinus may be involved by acute lesions or by 
acute and healing or healed lesions with segments of normal sinus wall 
between them, In no instance has the sinus been affected about its entire 
circumference at any one level. 

In this series of 18 cases, evidences of active phlebitis of the sinus 
were found in 10. One contained healed lesions only and in seven cases, 
the sinuses were negative. Healed lesions were seen in five cases and four 
of 10 cases with active lesions had healed lesions as well. 

The banded lesion was present in three cases and was accompanied 
in each by both the acute polymorphonuclear reaction and Aschoff 
bodies. Aschoff bodies were present in the sinus of seven of the 18 cases. 

In none of the control cases were comparable lesions seen. 

It is immediately obvious that there are close resemblances between 
these lesions in the coronary sinus and those in the atrial endocardium 
in rheumatic fever. In both, Aschoff nodules are found in the outer 
layer; also in each is an acute inflammatory reaction and the striking 
band-like lesion, It is possible then that the lesion in the sinus might 
be an extension from the right atrial endocardial lesion. Indeed in the 
one case in which satisfactory right ventricular sections are available, 
the right atrium is involved. Nevertheless, it should be emphasized that 
“skip” areas of involvement of the sinus are the rule, There was active 
involvement of the small veins in four of the 18 cases although no 
thorough survey of these veins could be done in the material available. 

These lesions in the sinuses apparently develop with great rapidity 
or antedate the onset of symptoms. For example, all three types of acute 
lesions were found in the sinus of a child aged 2% years who died 11 
days after the beginning of symptoms, In another child 4 years of age, 
who died three weeks after the onset of rheumatic fever, healed lesions 
were present in the sinus. This is perhaps another, not unexpected ex- 
ample of the frequently clinically occult character of rheumatic activity. 

The absence of thrombi in this phlebitis of the sinuses and veins 
seemed remarkable in view of the extensive damage of the vessels. The 
absence of thrombi has been mentioned by Shaw. Failure of thrombi 
to form is likewise a feature of rheumatic arteritis® as it frequently is of 
auriculitis® and of involvement of the auricular appendage''. Indeed, 
sparing of the endothelium would appear to be characteristic of the 
rheumatic inflammatory reaction with the exception of the valve lesions 
where functional trauma may play a part. 
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The phlebitis of the coronary sinus might well produce a grossly 
visible lesion; certainly the thickening of the intima would seem to be 
sufficiently marked for it to be noted. 

One may only speculate about rheumatic lesions in the veins in other 
parts of the body. Careful studies of veins do not appear to have been 
made even though rheumatic arteritis and aortitis have been recognized 
for many years. It might not be surprising to discover that the veins are 
more often damaged in rheumatic fever than is presently believed. In- 
deed Klinge* commented on the neglect of the venous system in rheu- 
matism and stated that it can hardly be doubted that rheumatic phlebitis 
may be fairly widespread, as based on his own observations. 

On the other hand, predominant involvement of the left side of the 
heart and of the arterial system has been attributed in part to the con- 
ditioning effects of higher pressures in these portions of the vascular 
system, One might wonder then if the involvement of the coronary 
veins might not be determined by the high right-sided pressures that 
follow mitral stenosis. This does not seem to be the case in this small 
series, The determining feature seems to be the presence of severe 
pancarditis such as is more often seen in young individuals dying of 
rheumatic fever. Thus 10 of 18 patients are 15 years old or younger and 
eight of these had active sinus lesions, In contrast, eight of the 18 patients 
are 29 years of age or older, and in only two of these were there acute 
lesions in the sinus. 

There still remains the possibilicy that the involvement of the 
coronary sinus might be selective and due to the particular anatomic 
location of this portion of the venous system with its attendant stresses, 
strains and pressure variations, 

In summary then:- There is found in the coronary sinus and veins 
of the heart, a distinctive lesion that occurs in rheumatic fever and that 
is different from any of the usual forms of phlebitis. The lesion involves 
only sectors of the sinus and vein wall and in its morphologic features 
closely resembles rheumatic endocarditis of the left auricle of the heart. 
This phlebitis apparently develops and heals rapidly. There is an 
absence of thrombosis with the lesion. 


(References on next page) 
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MODERATOR CHARLES FE. KOSSMANN: I think you all know that 
“angina” comes from the Latin “angere” which means to strangle. I 
hope the title of this panel did not mislead, particularly the older among 
you, because you will remember that the term angina was and is used 
for a variety of illnesses characterized by choking. When I was a 
medical student we spoke of Ludwig’s angina, a streptococcus hemo- 
lyticus infection of the mouth characterized by swelling of the neck 
and by choking. We heard such terms as exudative angina, a type of 
croup, and angina tonsillaris or quinsy, and so on. 

The particular type of angina about which we are going to talk 
today is angina pectoris. Some years ago we concluded that angina 
pectoris was not a good term because the sensation of choking or con- 
striction caused by coronary disease is not always in the chest. Certain 
members of the Criteria Committee of the New York Heart Associa- 
tion suggested rather that we use the term “anginal syndrome”. | am 
not sure that this is an improvement but in any case it is the terminology 
we use to indicate the symptom complex that results from a very 
specific hemodynamic situation, namely, stenosis of a coronary artery. 

As you will see, the title of the panel restricts us more or less to the 
treatment of a symptom. To treat a symptom is not the best type of 
therapeutics. | think all of us like to treat a disease, if we can, but in this 
situation we cannot do much about the disease unless it be prophylactic, 
or unless Dr. Thompson, the surgeon on our panel, is able to provide us 
with some definitive surgical measures to improve circulation to the 
myocardium, But, by and large, we actually treat a symptom. 

To start off, | have simply divided the treatment or management of 
patients into several parts so that we won't be too diffuse in our dis- 
cussion, The first is concernzd with diet. There are three aspects of dict 
which I would like the panelists to consider. First, is postprandial angina, 
second, obesity and its prevention in relation to angina; and lastly, the 
matter of fat in the diet as a possible cause of coronary atherosclerosis. 

Now, could we ask the panelists their opinion on pcstprandial angina 
pectoris? Dr, Friedberg, would you tell us what you do for the patient 
who complains of pain of a constricting nature in his chest, particularly 
after eating? 

DR. CHARLES K. FRIEDBERG: The angina that is experienced following 
a meal is of course primarily due to an underlying disease, usually 
coronary atherosclerosis and its complications. We therefore have to 
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regard the meal itself as a precipitating rather than as a basic cause. Un- 
fortunately it is not a simple matter of saying to the patient, “You must 
avoid the cause”, as we can do with certain physical activity, and so 
we cannot say, “Don’t eat.” Sometimes, and this is frequently the case, 
the patient will experience postprandial pain only if in addition to the 
meal he becomes involved in a discussion or indulges in some physical 
activity. For example, one of the commonest occasions for postprandial 
pain is in the morning after the patient has had breakfast, which may 
be very light, and then must walk a few blocks to the subway station 
or bus stop. In such cases it is often advisable to delay the meal, how- 
ever light, until the physical activity is over. In other words, he may 
go by subway or bus to his job and then go to a nearby restaurant, or 
even prepare his breakfast in his office. When the pain appears to be 
precipitated by the meal, without any apparent concomitant activity, 
answers given on careful questioning frequently indicate that this is not 
necessarily so, The patient may say there is no activity but in a patient 
who has pain after the evening meal, you may find that an emotional 
family discussion may be the precipitating factor in producing pain 
following a meal. 

Finally, if the pain comes on after a meal, without any detectable 
associated factors, one has to determine the nature of the food or 
whether its quantity is excessive, and in such cases the correction is 
simple, The patient who has dyspepsia, using the general expression for 
digestive disturbance, resulting from eating food of high roughage, 
highly spiced, fried foods, etc., will do better if his diet is made more 
bland, or if he has a heavy meal it should be diminished in size. Perhaps 
the dessert and coffee can be postponed until a later hour. 

Finally, if all these measures do not prevent pain following a meal, 
many patients learn to take a drug such as nitroglycerine just prior to 
the anticipated pain, in terms of its time relationship to the meal. 

MODERATOR KOSSMANN: Dr. de la Chapelle, the other day you and I 
saw a man who had such bad postprandial pain that he actually began 
to get pain at the sight of food. Do you have any tricks for handling 
this particular, rather distressing manifestation? 

DR. CLARENCE FE, DE LA CHAPELLE: | am afraid not, Dr. Kossmann. 
However, I do think that powerful neurogenic and psychogenic factors 
can at times produce in individuals a reaction such as you describe. In 
the case of the gentleman referred to, maybe he has rushed home from 
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the office, missed the train that ordinarily brings him home on time, and 
gets the dickens for being late as he walks in the front door. All this 
raises his nervous tension and makes him more susceptible to an anginal 
attack when he approaches the table. In such individuals, every now 
and then you can remove this stimulus to his angina by suggesting a 
period of rest of 20 minutes or so before eating. I find this to be quite 
helpful, especially in commuters who not only rush to the train in the 
morning but repeat this procedure, in reverse, from train to home, in 
the evening. A short period of rest will really prepare them better to 
sit comfortably at the table. At least it will remove part of the neuro- 
genic factors. Unfortunately, if and when his wife quizzes him about 
the state of his business while he is eating, as Dr. Friedberg inferred a 
moment ago, that also will frequently initiate angina. So, a peaceful 
environment during the meal is desirable. 

I have discovered that if the radio, not the television, is tuned to 
some soft symphonic music during the meal, it helps some individ- 
uals with a tendency to angina as they eat or as they look at the meal. 
I would like to emphasize the points mentioned by Dr. Friedberg, that 
in analyzing many of these individuals whose angina occurs either as 
they eat or shortly thereafter, these factors of emotional aggravation or 
physical exertion will often be found. Remember that in this country 
we have quite a popular vogue, so to speak, of “walking off” a meal. 
There are many people who think they should exercise after a meal, 
particularly after dinner, and there are also many who rush to the 
theater, movies, etc., after eating rather than sitting still. Much of the 
angina that occurs after meals has a dual cause, so to speak, the effort 
of digesting the meal plus the physical activity and neurogenic features 
accompanying the various disturbances just mentioned. 

MODERATOR KOSSMANN: Do you have any view on this, Dr. Thomp- 
son? 

DR. SAMUEL A. THOMPSON: Mr. Chairman, I agree with both of the 
panelists. I have a helpful suggestion that was given to me by one of my 
patients. If the patient took one or two minutes following his meal, 
before he resorted to any physical activity such as walking or going out 
to business, and spent this time in taking deep respirations, breathing 
deeply 15 or 20 times, he found he could frequently obviate this trigger 
mechanism of the angina. I do not know what the explanation for this is 
unless it was due to a greater oxygen intake with the deeper respirations. 
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MODERATOR KOSSMANN: Perhaps we can handle the next two aspects 
of diet, obesity and lipid intake, together. A great deal is said these 
days about fat in the diet and the relative importance of saturated and 
unsaturated fats. In our therapeutic armamentarium we now have phy- 
tosterols. I believe the one that is most used is beta sitosterol, presumed 
to reduce the serum cholesterol. We have heard of the unsaturated fatty 
acids, particularly linoleic and linolenic acid, the principal parts of saf- 
flower oil, also supposed to have therapeutic benefit because of their 
effect in reducing the serum cholesterol. At times I have found this 
confusing and so far as I can ascertain I am not alone in finding it so. 

1 would like to know what diet the panelists would suggest in the 
management of the patient with angina. Would you comment on that, 
Dr. Friedberg? What diet would you recommend to a man with angina 
who, for the sake of discussion, has a serum cholesterol which is high, 
high normal or normal? In determining what recommendations you 
would make regarding his diet and its lipid content, you can decide 
whether he would be an obese, normal or underweight individual. 

DR. FRIEDBERG: Don’t you want to add a few more variables such as 
hypertension versus hypotention? Well, I think it is apparent that 
absence of adequate knowledge is the reason for differences of opinion 
and the existing confusion, In the first place we are using the serum 
cholesterol as an index of coronary disease and we are assuming, of 
course, that angina pectoris is for the most part due to underlying 
coronary atherosclerosis. The supposition that the cholesterol level can 
be taken as an index of coronary atherosclerosis involves a major 
premise. We have evidence, both in animal and in human experiments, 
that the serum cholesterol (using that as a simpler index than the beta 
lipoproteins) can be reduced when an individual on a given diet shifts 
to a diet which is extremely low in fat or shifts to fats containing 
chiefly unsaturated fatty acids rather than the saturated fatty acids. This 
is one of the bits of evidence that we now have. We are dealing also 
with a disease which is virtually universal, certainly in males after a 
certain age, a disease which has been called epidemic and for which we 
have no therapeutic agent. 

Since reducing a patient’s fat intake or shifting him from saturated 
to unsaturated fats does not involve any measurable risk and involves 
only a moderate degree of privation, and considering the seriousness of 
the disease we are trying to prevent, many physicians do not feel war- 
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ranted in waiting until the last iota of scientific evidence proves that a 
low fat diet or a diet which is low in saturated fatty acids is beneficial. 
A certain amount of evidence, although perhaps not entirely convinc- 
ing, or at least decisive, nevertheless suggests the benefit of such a dietary 
change. In view of the points I have raised, such as the danger of the 
disease itself, the relative harmlessness and the relatively slight incon- 
venience of the dietary shift, I believe that such a shift is worth making. 

I think we ought not to confuse the problems of coronary disease 
with the Jevel of the serum cholesterol and the various types of fats 
because these are all different facets of the evidence that we have. I 
believe that a person with a normal cholesterol, as well as one with a 
relatively high or border line high cholesterol, or one with hypercholes- 
terolemia may, in a high degree, be a candidate for coronary disease. 
It is true that, if we consider the special group of those with familial 
hypercholesterolemia, the incidence becomes inordinately high—and 
early in life. | would certainly say that those with hypercholesterolemia 
should be on a very low fat diet in the hope of reducing the serum 
cholesterol, again, without certain knowledge that it is the level of the 
serum cholesterol that produces particular susceptibility to coronary 
disease and coronary thrombosis, Even in patients without an elevated 
serum cholesterol, a high percentage of those, particularly males above 
the age of 50, will succumb eventually to coronary disease. Therefore, 
in effect, the same recommendations that are made to the coronary 
patients should be made to all individuals, Perhaps one should go as far 
as to suggest that this should include the entire population since the 
probability is that atherosclerosis begins relatively early in life. 

We are supposedly dealing with angina pectoris, but actually we 
are discussing the dietary treatment of atherosclerosis. Partly with 
tongue in cheek and partly with the understanding that I am not con- 
vinced that low fat diets are going to solve the problem of coronary 
atherosclerosis, | urge my patients to adopt a moderately low fat diet. 
As a result of newspaper and magazine articles, some people have 
acquired a distorted concept. They think a low fat diet means to take 
no fat at all. I find that some patients adhere to such a low fat diet that 
they have lost an inordinate amount of weight. 

There is epidemiological evidence to support the view that among 
populations in countries such as the United States and Great Britain, 
whose dietary fat forms approximately 50 per cent of the caloric intake, 
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incidence of coronary thrombosis, myocardial infarction and complica- 
tions of atherosclerosis is notably higher than in nations whose popula- 
tions appear to subsist on a diet in which fatty foods form only 15 to 
25 per cent of the caloric content. It is relatively easy to persuade a 
patient to reduce his fat intake from s0 to 25 per cent if I believe him 
to be overweight. This, however, is based not so much on a cholesterol 
factor but on statistical evidence indicating that obese patients are more 
subject to coronary thrombosis and myocardial infarction, with a con- 
sequent higher mortality rate, than those who remain within normal 
weight limits, 

In a similar type study, the well publicized Framingham studies, the 
incidence of coronary thrombosis was greater among patients combin- 
ing hypercholesterolemia with obesity than among those who are merely 
obese. To reduce the cholesterol in blood and keep it reduced is not 
simple unless diets are rigidly controlled by the elimination of fats. 
Therefore I believe that reducing the cholesterol in the serum by lower 
fat diets, to the extent that it can be controlled, is advisable. 

To conclude then, I suggest to patients who have angina pectoris, 
largely because I assume I am dealing with coronary atherosclerosis, 
that they reduce their weight if they are overweight and reduce their 
intake of fat regardless of whether or not the cholesterol is elevated. 

I might also mention an additional point. If we are dealing with the 
question of coronary thrombosis rather than coronary atherosclerosis, 
there is the danger that a high fat meal may be a precipitating factor in 
causing a coronary thrombosis, not so much because of its effect on the 
atherosclerosis, but by affecting a change in the clotting mechanism. 
There is also evidence that three, four or five hours after a very fatty 
meal the anginal syndrome may be induced. 

MODERATOR KOSSMANN: I|s there anything to add? 

DR. DE LA CHAPELLE: I would agree with everything that Dr. Fried- 
berg said. I do think it is important to emphasize the point that regard- 
less of what our researchers or investigators have to offer in this rather 
confused state regarding the role of cholesterol in the atherogenesis of 
arteriosclerotic heart disease, we should emphasize the rather important 
role that overweight, per se, plays in the condition under discussion this 
afternoon. A number of patients will get considerable relief of their 
angina by reduction in body weight, regardless of what other measures 
are instituted. In such patients, regardless of whether vasodilators, or 
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any other types of therapy are given, not infrequently you will find that 
as there is a loss in body weight the angina decreases or even disappears. 
It may be because the metabolism decreases and in turn, the work of the 
heart. The cardiac load also decreases with the fall in body weight, par- 
ticularly if the caloric value of the diet itself is quite restricted, I think 
it is important to make a distinction between the two points brought 
out here, namely, to emphasize the therapy directed towards over- 
coming obesity or overweight in these patients rather than merely 
restricting the fat intake, It is rather striking to find in Dr. Wilens’ 
analysis of necropsies made at Bellevue some years ago, that in individ- 
uals dying with various degrees of coronary disease many were in the 
obese or overweight category, while in necropsies of those falling in the 
normal or underweight category, coronary disease was a rarity. Al- 
though too many conclusions cannot be drawn from this study, it 
would seem to imply that in an individual with symptoms of angina 
pectoris, it would be advantageous for him to maintain a normal weight 
level. 

MODERATOR KOSSMANN: The second important aspect of this disease 
which I should like to ask the panelists to consider is the matter of 
exercise for patients with angina, | think there is some misunderstanding 
about the importance of exercise or rest in angina and I say this because 
recently | saw a man who had just begun to develop angina and his 
doctor said he should exercise, walk :wo miles a day, if possible. He 
found this impossible because he had pain on walking just a block or 
two. He could not quite understand it because he himself had read in 
the newspapers that exercise was good for disease of the coronary 
arteries. 

Would you straighten us out on that point, Dr. de la Chapelle? 
W hat is your feeling about exercise for the patient with angina? 

DR. DE LA CHAPELLE: First, I should like to stress the point I made 
before, that if exercise is taken in relationship to meals as seems to be 
the custom with many individuals, it be postponed for at least an 
hour or two after eating. I do think it is quite detrimental for individ- 
uals to participate in any physical exercise or strenuous activity imme- 
diately after a meal. As far as exercise between meals is concerned, say 
two or three hours after a meal, that is a different facet of the problem. 
However, even then | think we have to keep a man within his limita- 
tions. We shall have to be guided by his own judgment as to the amount 
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of physical activity that he might do, He might use fatigue as a clue, or 
better yet, he might use his angina as a clue. Let him walk a block or 
two, or if his tolerance to exercise is greater, let him go the distance 
that he himself has discovered by experience will not initiate the anginal 
syndrome or only cause him a slight suggestion of chest discomfort, at 
which point he certainly ought to quit. As far as prescribing a formal 
routine of exercise, setting up or otherwise, personally I don’t think 
that is indicated in this particular condition, 

MODERATOR KOSSMANN: Would you make some comments, Dr. Fried- 
berg, including your views as to the use of nitrites as prophylactics 
when aman with angina plans to undertake some effort which he knows 
will bring on pain? 

DR. FRIEDBERG: | think it is only fair to say that in all our opinions 
pertaining to controversial unsettled subjects, few of us are completely 
unprejudiced. Therefore the idea of suggesting that a patient with 
angina pectoris should exercise would never occur to me, particularly 
because I personally would rather not walk from one part of a room 
to another if I can avoid it, since my walking muscles have been atro- 
phied by use of the car! Having stated my prejudice as a preliminary, I 
would say that I have never regarded exercise as a therapeutic agent in 
the treatment of angina pectoris. 

We should also distinguish between the use of exercise in the treat- 
ment of angina pectoris and the role that exercise or inactivity may play 
in the occurrence of coronary disease and coronary thrombosis. The 
point has been made that coronary thrombosis is more particularly a 
consequence of the sedentary life and perhaps that is so. But aside from 
this controversial question, | have not regarded exercise as a form of 
therapy for angina pectoris. On the contrary, I always have the patient 
with angina pectoris distinguish between the physical activities that are 
essential to him and which must be performed, from those which are 
non-essential. | permit him to do whatever he desires to do if it gives 
him no distress, but whether or not that would include shoveling snow, 
I don’t really know. I always had a horror of patients shoveling snow 
or cranking a car in the cold because, in the days when we used to see 
more snow than we have in recent winters, | not infrequently saw 
patients who apparently developed anginal pain or myocardial infarction 
in the course of such an activity. On the other hand, I think it is per- 
fectly reasonable to assume that a patient accustomed to shoveling snow 
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or engaging in other activities which he has done habitually over a 
number of years may continue to do so even though it may appear 
drastic to me. 

I recall playing hide and seek for a long time with an insurance 
company that was quite disturbed because it was paying disability insur- 
ance to a man, of whom they had snapped pictures ini the Stork Club, 
dancing all night. Yet I knew that, although this man could dance all 
night in the Stork Club, he could not walk half a block after he got out 
of the Stork Club or after he got out of his home, for that matter. I 
think we have to be aware of the fact that angina pectoris, though often 
induced by activity, is not necessarily induced by activity in the terms 
by which we ordinarily measure activity. 

Nowadays we are making efforts to determine the actual work load 
involved in specific physical tasks. Perhaps some of the things that cause 
pain will be found to involve greater work effort than some of the 
things that don’t. I think there are ot! 2r factors, such as whether the 
patient is indoors or outdoors, perhaps the amount of hurry that is 
involved, whether before or after a meal, or whether there are associated 
emotional factors in addition to the factor of physical activity itself. 
Before giving permission for or advising against any specific activity, I 
try first to find out whether it induces pain. I strongly urge a patient 
not to engage in non-essential activity, if it produces pain. If a man 
formerly used to go mountain climbing, a pastime not vital to his 
existence, | would certainly urge him to discontinue this exercise, par- 
ticularly if it caused pain. If a man has played golf all his life and is 
good at it and enjoys it and is eager to continue and can continue to 
play without pain, I do not tell him that he must not play golf; this is 
the pattern that I follow in general. If he has to walk a block that he 
somehow cannot avoid, whether due to economic or other reasons, and 
this walk to the subway gives him pain, then I ask him to take nitro- 
glycerine before he starts on that activity. In general, this is the manner 
in which I prescribe nitroglycerine. The patient must record con- 
tinuously the circumstances under which pain occurs, whether with 
effort or with other activities, or under different conditions not involv- 
ing physical activity, and then he tries to prevent the pain by taking 
nitroglycerine prophylactically. 

In conclusion, while I do not particularly recommend exercise as a 
form of therapy, I would certainly not prohibit patients from engaging 
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in simple calisthenics indoors or in such outdoor exercise as gives them 
pleasure, provided they do so with discretion, i.e., not immediately fol- 
lowing a meal and not to the point where such activity produces dis- 
tress. However, should a patient need to engage in an essential activity 
which, though not of a drastic nature, produces pain, then I urge him 
to take nitroglycerine prior to that activity. 

MODERATOR KOSSMANN: Dr, Thompson, surgeons are notably more 
aggressive and dynamic in all fields. What is your feeling about exercise 
in angina? 

DR. THOMPSON: We feel that exercise is a very essential part of re- 
habilitation. In those patients who have been operated upon, we are 
constantly trying to extend the limit of their ability to perform certain 
physical exertions, which they could not do before the operation. I 
agree with the other panelists that such physical exercise should be up 
to the point of pain only. But adjusted exercise is a very necessary and 
a very essential part of complete rehabilitation, 

MODERATOR KOSSMANN: May I ask you a personal question? Do you 
thing a surgeon with angina pectoris should continue to do major 
surgery? 

DR. THOMPSON: I think it would have to depend upon the degree and 
frequency of his angina, The mild anginas would allow the surgeon to 
continue. If the angina occurs quite frequently and is severe, I think the 
surgeon should resort to some heart surgery upon himself. 

MODERATOR KOSSMANN: That is answering it pretty well, I should 
say. 

DR. DE LA CHAPELLE: I take for granted you use the word “exer- 
cise” rather broadly to include the physical activities of the average 
individual which he goes through during the day when he is working? 

MODERATOR KOSSMANN: Portal to portal. 

DR. DE LA CHAPELLE: Don’t you believe that quite a bit of activity is 
involved when a man has to earn a living? Once again, I should like to 
emphasize that those who, unfortunately, have to commute probably 
get a much greater degree of physical activity in their daily work than 
those of us who live a more sedentary type of existence in a large city. 
So that I assume that many of these individuals who don’t take formal 
types of exercise at least derive a great deal of physical exercise as part 
of their daily routine getting to and from work. 

DR. FRIEDBERG: May I add another point, Dr. Kossmann? I men- 
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tioned before that there are now study programs in progress measuring 
the amount of work involved in our daily activities and I was surprised 
to learn, although I should not have been from my knowledge of the 
occurrence of anginal symptoms, that washing and shaving in the 
morning involve a major amount of physical activity, exceeding that 
which is included in most tasks of the average working man. 

I knew that many patients, following a coronary thrombosis, will 
ask as one of their earliest requests, “May I shave or may I wash?” And 
we think, “Well, you may wash and shave but don’t walk to the other 
end of the house.” But he does experience pain in the morning on wash- 
ing, brushing his teeth and shaving and | think therefore this merely 
points out how an objective test is supported by what we have learned 
from clinical experience. This applies to the whole gamut of work and 
play; you have to determine what the patient can do and you permit 
him to do that which is essential and urge him to avoid those particular 
activities which produce pain. If he cannot avoid the activity, he should 
take nitroglycerine. If he can, he should avoid the activity. 

MODERATOR KOSSMANN: I take it that the feeling is that exercise is not 
to be recommended in the management of patients with angina but the 
patient may work within the limits of his coronary reserve, perhaps 
sometimes aided with a little nitrite. 

This brings us to drugs. | would ask the panclists to make some brief 
comments on the xanthine drugs. | think the xanthines have not been 
used much recently in the management of angina. Is there any disagree- 
ment with that? Dr. de la Chapelle, do you use xanthines? Aminophyl- 
line is the one most popular in the past. 

DR. DE LA CHAPELLE: No, sir. 

DR. FRIEDBERG: I use aminophylline on occasion in the form of 
theophyllinate. 

MODERATOR KOSSMANN: Any luck with it? 

DR. FRIEDBERG: I don’t have any faith. | am nihilistic about all the 
drugs except nitroglycerine, 

DR. DE LA CHAPELLE: Amen to that! 

MODERATOR KOSSMANN: Second, the nitrites. We have the old ones, 
amyl nitrite, sodium nitrite and erythritol tetranitrate. There are some 
new ones in the nitrite group. A form of nitroglycerine is available 
which can be taken in rather large dose and absorbed over a long period 
of time. Pentaerythritol tetranitrate (PETN or Peritrate) is put out in 
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various forms some of which are absorbed over a long period of time 
and presumed to give the patient relief from intractable angina, par- 
ticularly the type that occurs at rest. Lastly, there is triethanolamine 
trinitrate-diphosphate which is known commercially as Metamine. 

I said lastly, but I should not have. There are some physicians still 
who like mannitol hexanitrate. 

Do you feel that these and perhaps other drugs have use in the 
management of the patient with angina? Dr. de la Chapelle, do you have 
any comments here? 

DR. DE LA CHAPELLE: I will let you get rid of all of them except 
nitroglycerine, if you wish, I would feel quite satisfied to have available 
only nitroglycerine, the drug which | think is the most important one 
in the management of the syndrome we are discussing. As far as the 
others are concerned, I don’t think there is any tangible scientific evi- 
dence available, especially when they are matched against a placebo and 
more important, when they are compared with the natural variability 
of this disease which is known to have such long periods of remission. 
Nothing really worth while has ever been published, to my knowledge, 
to indicate that these drugs are of any use in the treatment of angina 
pectoris, 

Again I say that nitroglycerine definitely has proven itself over a 
period of many years and is a very useful drug. 

MODERATOR KOSSMANN: Are there any remarks on the newer nitrite 
preparations, their usefulness or otherwise, in the management of angina? 

DR. FRIEDBERG: Although I have already stated that I don’t think any 
of these drugs have any significant value, nevertheless I believe that 
remark needs some comment because there is no doubt that there are 
patients who will return after having taken Peritrate or Metamine, or 
some of the other drugs, and tell you that it has helped them or that they 
are relieved. I don’t have to tell you also that there are studies purport- 
ing to show that these drugs have modified the effort tolerance or 
reduced the number of attacks of angina pectoris, or reduced the re- 
quired number of tablets of nitroglycerine, the tolerance having been 
increased following the use of these long acting nitrites. But, as Dr. de 
la Chapelle indicated, it is very difficult to prove it when the study is 
completely double blind and when the variability of the disease is taken 
into account. 


I have come to the point where | would expect that if one of these 
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drugs is totally useless, 30 to 40 per cent of my patients will say that 
they have had benefit from it. The longer I watch these patients and 
the more carefully I record their story, the more I find that we eventual- 
ly abandon the drug, even though a month’s or six months’ trial some- 
how has convinced the patient that it is helpful. 

Another difficulty in using nitroglycerine is that many patients 
require three or four tablets a day, strategically placed, either to keep 
them comfortable or to prevent pain. I see very little purpose in giving 
eight 10 mg. tablets of Peritrate daily in order to reduce the number of 
nitroglycerine tablets from four to two or three daily. They seem to 
think that they have had a good therapeutic result if there has been a 
reduction from four to two nitroglycerine tablets, i.e., a 50 per cent 
reduction, But actually, you know that is not significant. Furthermore, 
these other drugs have side actions, which increase in frequency as you 
increase the dosage in an effort to obtain a therapeutic effect, and 
especially since nowadays all of the proponents of the long acting ni- 
trate drugs are suggesting that they be given on an empty stomach. I 
try my best to avoid their use. But I must confess that this does not 
mean that none of my patients are on any of these drugs. Sometimes I 
give them because I like to learn for myself whether a specific drug is 
helpful. Sometimes it is because | cannot convince patients that the 
drug does not help even though my records clearly show no significant 
benefit. With much drug therapy that is not effective, there is a tre- 
mendous pressure by patients to be given another drug or to try some- 
thing else, and for this reason, | may be influenced to try such a drug 
and sometimes then find patients claim they feel better. As a scientific 
observation, however, | would say that I am not convinced that any of 
these drugs have more than a psychic effect in the management of 
disease with a large psychic component. 

MODERATOR KOSSMANN: I have noticed that frequently physicians 
who have angina themselves will observe that they get relief from these 
drugs at first but after they have been on them for some time this relief 
no longer occurs. | wonder if perhaps all of us are not forgetting that 
there is such a thing as tolerance to nitrites. It builds up pretty quickly, 
probably over a period of weeks, and the drug may lose its effectiveness 
if given continuously. 

Have you any remarks to make on that aspect of the subject, Dr. 
de la Chapelle? Dr. Friedberg? 
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DR. DE LA CHAPELLE: No experience, I would like to stress the psy- 
chological element that goes with any drug and its apparent effects in 
the early phases of many conditions, regardless of what the disease may 

DR. FRIEDBERG: It is a curious fact that in uncomplicated angina 
pectoris you rarely, if ever,-see tolerance develop to nitroglycerine 
under clinical circumstances, It is also curious that nobody questions its 
effectiveness. Somehow | think we are generally ready to accept the 
usefulness of a drug. If nitroglycerine no longer relieves anginal pain, I 
think we ought to distinguish between tolerance and other factors which 
render the patient unresponsive to the drug. I don’t know whether the 
word “tolerance” in connection with the nitrites is correct in the sense 
that an organism develops a failure to respond, When the patient be- 
comes unresponsive there may be no change in pharmacological effect, 
but the psychic factor that accompanies any new drug may have been 
dissipated rather than the response to the drug. 

MODERATOR KOSSMANN: Tolerance to nitrites is pharmacologically 
proven, It may be a factor. One other practical point. Sometimes nitro- 
glycerine is carried around by the patient in his pocket for long periods 
of time and it should be kept in mind that if it is exposed to air it loses 
its strength, If a patient begins to complain that nitroglycerine is not 
working, you ask him whether he is using old tablets. 

There is a great deal of difference of opinion on the usefulness of 
alcohol in angina. Dr. de la Chapelle, do you have any views? 

DR. DE LA CHAPELLE: Yes, but again | would rather not refer to any 
specific action because it has never been proven that there is a specific 
action of alcohol other than on the small peripheral vessels. There is 
certainly no evidence to show that it has changed coronary flow to any 
degree either in experimental animals or otherwise, but I do think its 
side effects in some instances are pleasant to some patients. If alcohol 
gives side reactions sufficiently pleasant to put patients at ease, sedates 
them, or lessens their nervous tension or whatever else it may do, then 
I consider it a very useful agent. When patients sit down at the table 
while under tension, like the gentleman you described previously, if a 
glass of wine, for instance, enables them to enjoy the meal a little better, 
it seems to me that if used in this manner, it is a very useful adjuvant 
in the treatment of angina pectoris. If, on the other hand, it is intended 
as a true vasodilator, that is a different story. | don’t agree with that 
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supposed mode of action but I do think nevertheless that it has useful- 
ness in this disease. 

MODERATOR KOSSMANN: Would you make a similar remark, Dr. de 
la Chapelle, about the newer tranquilizers? 

DR. DE LA CHAPELLE: My experience with the tranquilizers is not a 
long one. I don’t know if any one has had a long experience with them. 
I do think, however, that sedation is extremely important for the highly 
temperamental, nervous person who has angina, particularly the person 
who is disturbed by most everything, be it at business or at home, The 
man who gets his angina more often with annoyance than he does with 
physical activity, and we see such patients, namely, those who are geared 
very high emotionally or temperamentally, may get a great deal of 
beneficial effect from sedatives. In such cases | am rather partial to using 
phenobarbital. On the other hand, there are some patients who say they 
get the same effect with the newer tranquilizers such as Miltown, 
Equanil and similar preparations, and are substituting these for pheno- 
barbital. But every now and then you see patients, and [| think we are 
beginning to see more of them, who are going back to sedatives like 
phenobarbital and other simple sedatives, because they say it does not 
give them quite the suppression and depression produced by many of 
the tranquilizers, particularly if they wish to be active in business during 
the day. 

MODERATOR KOSSMANN: I notice the clock is moving unusually fast. 
We would like to get to the matter of surgery in the management of the 
patient with angina, 

Dr. Thompson, would you tell us what, at this particular time, is the 
place and the value of surgery in the treatment of angina? 

DR. THOMPSON: I believe the value of surgery lies particularly in re- 
habilitation and protection since some patients, even after careful and 
prolonged medical treatment are still pretty thoroughly incapacitated. 
Surgery may offer some of these a degree of further rehabilitation. 
Also, during the course of the coronary disease a change from myo- 
cardial ischemia to, or towards, myocardial hyperemia can give a certain 
amount of protection to the myocardium from subsequent serious 
damage. However, I think surgery may be of decided benefit to those 
patients who remain incapacitated following proper medical super- 
vision. 

MODERATOR KOSSMANN: Dr, Thompson, there are operations of many 


Vol. 35, No. 10, October 1959 


ay 
4 
ip 
‘ 
| 
Hee: 
er 
if P 
i, 
j 
/ 


674 Cc. E. KOSSMANN AND OTHERS 


types available. 1 think most of us have read about them. We have read 
about poudrage of the pericardium, with which I believe you have an 
extensive experience. Dr. Claude Beck, of Cleveland, Ohio, has devised 
several operations, the Beck No. 1 being the most popular at this time. 
A group in Philadelphia perform endarterectomy for coronary stenosis. 
Because of the apparently slight surgical risk, ligation of the internal 
mammary artery or arteries seems to present interesting possibilities. 
Would you care to comment on any or all of these procedures and 
their present value? 

DR. THOMPSON: The success of any of the coronary surgical proce- 
dures depends upon two factors, the ability to bring an increased amount 
of blood to the heart and the ability to distribute or redistribute that 
blood to the myocardial fibers once it reaches that organ. This can be 
accomplished in a number of ways: by vascular or tissue grafts, by 
surface irritation of the myocardium, by removing intravascular ob- 
structions or endarterectomy, and by ligation of the internal mammary 
arteries. | would like to say just a word about each one of these. The 
principal vascular graft which is used at the present time is that devised 
by Vineberg, who buries the proximal end of the internal mammary 
artery in the tissue of the left ventricle. The rationale behind this is 
that a communication is thus created between the internal mammary 
artery and the coronary system. 

There are a number of modifications of the Vineberg operation. 
Blalock does one in which he uses an homologous or artificial graft 
from the subclavian artery and buries that in the tissue of the left 
ventricle. Of the tissue grafts, the one which has been used most is the 
pericardium. The addition of a granulomatous graft or granulomatous 
area between the graft and the myocardium adds to the vascularity of 
the graft. Also, the ligation of the internal mammary arteries increases 
the vascularity of the pericardium. 

Myocardial surface irritation through an inflammatory reaction, 
produces hyperemia. If that inflammatory reaction can be made per- 
manent then the hyperemia should last just as long. This increases not 
only the blood brought to the heart but it improves the blood distribu- 
tion through the myocardium because the adherent pericardium acts as 
a vascular bridge, promoting blood flow proximal and distal to the point 
of coronary obstruction. This myocardial surface irritation can be ac- 
complished in a number of ways. One is by abrasion of the epicardial 
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surface of the myocardium. Another is by the use of phenol and still 
another is the use of a long-lasting, non-absorbable, irritant powder. 
We believe that this last procedure, called cardiopexy, is the best of the 
operations at the present time for several reasons, but principally be- 
cause it is simple, it has a low mortality and the results are as good, if 
not better, than any of the other procedures. 

Ligating the internal mammary arteries very definitely increases the 
vascularity of the pericardium and to a somewhat less extent the vas- 
cularity of the myocardium. The full benefit of this cannot be utilized 
unless there is an intimate contact of the pericardium with the myo- 
cardium over a wide area, so that there can be distribution of the blood 
beyond the point of the coronary occlusion. 

The other procedure which has been mentioned, coronary endar- 
terectomy, has been done successfully, I believe, in a total of seven 
cases, It carries a very high risk. From autopsy investigation the esti- 
mated number of patients who could benefit from this procedure is 
approximately 15 per cent. Therefore it has a very limited application 
to proper and suitable cases. For this reason and because of the small 
number of cases which have been done, we cannot truly evaluate this 
procedure at the present time. 

The neurosurgical procedures do not take part in myocardial revas- 
cularization, They relieve pain by the interruption of nerve fibers. They 
do not increase blood flow to the heart or within the heart. The mor- 
tality rates and the incidence of complications are equal to those of the 
revascularization procedures and therefore we consider the neuro- 
surgical procedures as palliative or secondary methods to be used if 
some other operation has been performed and the degree of relief is less 
than that expected or desired. 

MODERATOR KOSSMANN: I think you have covered most of the ques- 
tions, Dr. Thompson. One question here may be related to what you 
said. One of our listeners wants to know: “What tests exist to prove that 
the myocardium is revascularized by 1) ligation of the internal mam- 
mary; 2) cardiopexy? Are these tests applicable to human beings?” 

DR. THOMPSON: Most books and publications on cardiology repeated- 
ly state that the prognosis depends upon functional recovery. Yet when 
functional recovery is obtained after surgery we always are called upon 
to document it with some objective laboratory test. A number of objec- 
tive laboratory tests do exist. One test shows increased vascularity of 
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the pericardium following ligation of the internal mammary arteries. 
One research group has observed, by accident, that when they ligated 
a branch of the coronary artery, there was a drop in the systemic blood 
pressure, but ligation of both internal mammary arteries at the same 
time elevates the depressed systemic blood pressure. Now we have been 
able to confirm partially this effect at operations on human beings, 
noting that ligation of the internal mammary arteries does elevate the 
systemic blood pressure. Also, after canalization of the left internal 
mammary artery, injection of a dye shows it infiltrating the pericardium 
and, to a lesser extent, the myocardium. Colored movies illustrate this 
very well. If the internal mammary is ligated at a point just below the 
cardiophrenic branch, an increased amount of injected dye will be 
deposited over the base of the myocardium. In another objective test, 
dogs are placed on a heart-lung machine, where the heart and lungs are 
completely bypassed and the coronary flow is measured by collecting 
all the blood that comes back into the right auricle. Some of that blood 
comes from the bronchial arteries but that is a fixed variable. If the 
aorta is now clamped just above the exit of the two coronary arteries, 
the flow into the right auricle drops from about 110 ml. down to zero 
to 3 ml. per minute. At this time the internal mammary artery is ligated 
and the auricular flow rises from zero or 3, to 6 to 8 ml. per minute. If 
the occlusion on the internal mammary artery is released the auricular 
flow again drops to zero to 3 ml, Again the internal mammary is oc- 
cluded and the flow once more rises from zero to 3 ml. to 6 to 8 ml. 
per minute. 

We have one other test relating to mammary artery ligation. If these 
same dogs on the heart and lung machine have their aortas clamped and 
are allowed to go into fibrillation, the average time interval for the 
onset of fibrillation will be 3 to 5 minutes. If, however, the internal 
mammary arteries are clamped, the fibrillation time is delayed to approx- 
imately 8 to g minutes. These are all objective tests showing the value 
of internal mammary ligation. 

There are other objective tests relating to the value of cardiopexy. 
The first is the measurement of the peripheral coronary back flow cir- 
culation. The circumflex artery is cannulated and ligated proximally. 
The blood is allowed to drop into a beaker and is measured both as to 
quantity and oxygen content. We find that there is a normal back flow 
of approximately 1.7 ml. per minute, Following cardiopexy this flow 
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will increase to 6 ml. per minute. This is a test of intracardiac distribu- 
tion. We also have a test for extracardiac volume. The aorta is clamped 
just above the coronary arteries and clamped again down in the chest. 
This isolated section of the aorta is injected with an opaque material, 
and usually you cannot fill the coronary artery with this type of injec- 
tion. There is no normal route for the blood to get from that isolated 
area of the aorta into the pericardium or myocardium. Following car- 
diopexy, 75 per cent of the animals show the dye or the opaque material 
in the coronary arteries. There are two other tests which are quite 
similar. One is the continued myocardial contraction in a zone where 
the blood supply has been occluded, Normally, when you remove the 
blood supply from a portion of the myocardium, that area stops work- 
ing or goes into fibrillation, and we found this to be true by simple 
ligation of a branch of the coronary, using animals as a control, This 
test will result in approximately 50 per cent mortality. If, however, pre- 
liminary cardiopexy has been done, none of the animals will die, show- 
ing that additional or collateral blood supply is going into this area, and 
no fibrillation occurs and no cardiac standstill develops. The reverse of 
that test is the removal of the collateral circulation which should be 
followed by a lack of muscle contraction. In one series of animals we 
did a cardiopexy first, and then we ligated various branches of the 
coronaries up to both of their ostia. Therefore, whatever blood the 
myocardium was then receiving was not coming through the coronary 
arteries but was coming through collaterals, by way of the pericardium. 
If we then strip the pericardium from the myocardium, all of these 
animals will die, which shows that the extracardiac collateral circulation 
was sufficient. But when this extracardiac collateral circulation was 
removed the muscle could not function. 

MODERATOR KOSSMANN: Dr. Thompson, 1 am sorry our time is run- 
ning short but could I ask you just two questions: What is the most 
common surgical procedure that you have used in the treatment of 
angina, and what percentage of patients with angina would you estimate 
can be benefited by surgery? 

DR. THOMPSON: I prefer the simple procedure called the cardiopexy. 
Surface irritation of the myocardium results in a permanent hyperemia 
to the superficial surface of the myocardium. 

MODERATOR KOSSMANN: You use talc? 

DR. THOMPSON: I like tale better than asbestos powder. We can use 
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more of it and over a wider zone. I have recently added to the proce- 
dure the ligation of the internal mammary arteries because | believe that 
this increases the vascularity of the pericardium. Since we are using the 
pericardium as the source of extra blood supply, I like to have all the 


vascularity possible. 

In very old patients and in poor surgical risks we use the internal 
mammary ligation alone. | would also use the internal mammary ligation 
in one other situation: this is in the very young patient, a man in his 
late twenties or early thirties, who has never had an infarction, but who 
does have angina, especially one with a bad family history of coronary 
artery disease. In this type of case | think we could recommend internal 
mammary artery ligation as a prophylactic procedure. 

Results are evaluated first, as to the degree of rehabilitation obtained 
and second, as to the degree of protection afforded the patient. Re- 
habilitation is measured by the amount of relief from pain, the increase 
in exercise tolerance, the ability to perform daily duties and return to 
some gainful occupation. Protection is measured by the degree of relief 
from the fear of the angina and from the fear and the fact of sudden 
death. In the more than 350 patients upon whom cardiopexy operations 
have been performed, sudden death has occurred in less than 1 per cent. 
Sudden death in the unoperated patient is certainly much higher. The 
degree of protection afforded is harder to determine, as is the duration 
of survival, But compared with a group of patients who were unoper- 
ated, all in Class III or Class 1V, we feel that in both functional recovery 
and objective findings the operated patient lives approximately six years 
longer than the unoperated patient. Results of these various tests indicate 
that a minimum of 50 per cent improvement is shown in go per cent of 
the patients. We get 10 per cent poor results and we consider anything 
less than 50 per cent improvement as being poor. 

MODERATOR KOSSMANN: Dr. Thompson, would you give me that 
estimate I asked for? What percentage, would you say (I realize this 
must be more or less of a guess), of patients with angina are really 
amenable to surgery which would improve them? 

DR. THOMPSON: | don’t like to guess a number. I would say offhand 
that those patients would have to come from Classes III and I1V. We do 
not recommend surgery for the patient who has made a good functional 
recovery. We do recommend it for the patient who is having frequent 
angina or angina at rest. We recommend it also for the coronary patient 
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who has hypertension, for the patient who has some cardiac enlarge- 
ment, and also for the patient who has mild congestive failure. Those 
are the patients who should submit to cardiopexy. 

MODERATOR KOSSMANN: Thank you very much, 

We have three more aspects that we should consider, namely, anti- 
coagulants, thyroidectomy and estrogens. Dr. Friedberg, will you say 
something about the use of anticoagulants in the management of angina? 

DR. FRIEDBERG: | have used anticoagulants for angina only in the 
patient who is suddenly developing angina of greater severity, greater 
duration, more frequently than previously, with less provocation, all of 
which may lead me to conclude that possibly he is having a coronary 
occlusion or has had a coronary occlusion, Other than that I have not 
used them. On the other hand, there have been a number of reports 
in recent years on the use of anticoagulants for long periods in the 
treatment of angina pectoris. These reports indicate that with this ther- 
apy the frequency of anginal attacks diminished and the tolerance for 
physical activity increased. If we recognize the difficulties of proving 
the value of anticoagulants in acute myocardial infarction [| think it 
becomes apparent that it is even more difficult to establish its value in 
angina pectoris. 

MODERATOR KOSSMANN: Have you used heparin intravenously for the 
treatment of this condition? 

DR. FRIEDBERG: When Gofman and his associates first reported it I 
used it intravenously and found improvement claimed by 35 per cent 
of those who received it. They fell into the same category as those 
patients who were given various new nitrites. | concluded that it was 
not of value. 

MODERATOR KOSSMANN: Dr. de la Chapelle, do you have any com- 
ments you would like to make relative to the anticoagulant, heparin? 

DR. DE LA CHAPELLE: No other than to repeat the same indications 
which Dr. Friedberg mentioned, with emphasis on the changing pattern 
of angina pectoris in any patient who has been accustomed to having 
angina on effort alone and who suddenly finds he is beginning to have 
episodes at complete rest, even during sleep. When these continue rather 
regularly, | think that we should be suspicious that the individual is 
progressing to another phase of his coronary disease. Even though we 
know little about the effectiveness of the anticoagulants in this type of 
case, I do think we ought to give him the benefit of the doubt. So, too, 
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in the individual with angina pectoris, whose basic disease is worsening, 
I do think the anticoagulants might serve a purpose. | am aware of the 
many case reports and studies that are now appearing in the medical 
press regarding the efficacy of anticoagulants in such cases. The last 
report | saw was the one from Norway published in Acta Medica 
Scandinavica this spring (1957), based on two and a half to three years 
of experience in some 275 Or 300 patients, supposedly patients with 
angina pectoris rather than patients with previous myocardial infarction. 
As you know, on postmortem examination a very high proportion of 
individuals with angina pectoris are found to have had one or more 
myocardial infarcts. So there is a good possibility that many of these 
individuals reported in the study may also have been cases with previous 
infarction. The Norwegian figures are quite impressive but whether or 
not this is the answer to the question as to the use of anticoagulants in 
angina pectoris, | am sure one cannot tell at present, By and large there 
is a distinct usefulness for the anticoagulants once a myocardial in- 
farction has been diagnosed. 

MODERATOR KOSSMANN: Dr. de la Chapelle, it is said by the Boston 
group that surgical or medical thyroidectomy with radioactive iodine 
helps 60 to 70 per cent of the patients with angina, What has been your 
experience? 

DR. DE LA CHAPELLE: I have not found it beneficial in so high a 
percentage. 

MODERATOR KOSSMANN: Improved? 

DR. DE LA CHAPELLE: Those submitted to it. | thought you said 60 to 
70 per cent of the patients with angina should be submitted to it. By no 
means. I think the group with angina submitted to this type of therapy 
constituted about 5 per cent of the total number of patients with 
angina, They would be the same type of patient who might be con- 
sidered for surgery as described by Dr. Thompson. Possibly some 5 or 8 
per cent of angina cases go on to the intractable stage, so to speak. 
They are the ones who might be submitted to medical ablation of the 
thyroid by radioactive iodine, From the little experience I have had in 
observing patients referred to me by other physicians, | would think 
that the figure quoted by Dr. Kossmann is about right. I think the re- 
sults with this form of ablation of the thyroid in the treatment of con- 
gestive failure have been rather disappointing, However, they arc listed 
by Herrman Blumgart as being good to excellent in some 60 per cent 
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of the cases that he has analyzed from 18 cooperative groups through- 
out the United States. I do believe there are many patients who reach 
the intractable stage of angina pectoris who should be given the benefit 
of either surgery of the various types described by Dr. Thompson or of 
medical ablation of the thyroid. 

MODERATOR KOSSMANN: Do you have any comment on thyroidec- 
tomy, Dr. Thompson? 

DR. THOMPSON: I have no comment. 

MODERATOR KOSSMANN: One last drug, the estrogens—we have been 
told that the female does not get coronary occlusion before the onset of 
the menopause unless she has hypertension or diabetes, or a disturbance 
of fat metabolism. There is some evidence that estrogens given in fem- 
inizing doses to men certainly have some effect on the blood lipids. 

Does anyone want to comment on the possible usefulness of this 
type of therapy in older men? 

DR. DE LA CHAPELLE: No comment, sir. I have no experience. I refer 
you to Dr, David Barr and Dr. Louis Katz, 

DR. FRIEDBERG: I have no experience. | think the problem here 
is twofold. First, you are attacking a change in lipids and of course there 
is some experimental evidence that the estrogens inhibit atherosclerosis 
which is experimentally induced and even cause its retrogression, The 
difficulty is we are dealing with a pharmacologic agent which produces 
gross changes in the individual. There is also the question whether or 
not this risk is preferable to taking one’s chances on the natural history 
of the disease. 

MODERATOR KOSSMANN: Ladies and Gentlemen, I hope we have 
covered most of the aspects of the management of the patient with 
angina in which you are interested, | know we have not answered all 
your questions but I do hope that we have answered most of them. I 
wish to thank the members of the panel for giving us the benefits of 
their experience and of their wisdom. 
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REGISTRATION 


Registration, WITHOUT FEE, will be required 
for non-Fellows of the Academy 


All physicians, including interns and residents, and those working 


in the allied sciences, are cordially invited to attend all sessions 


All inquiries should be addressed to: 


Secretary, Postgraduate Week 
THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 29, N. Y. 
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THE NEW YORK ACADEMY OF MEDICINE 


THIRD ANNUAL POSTGRADUATE WEEK 
OCTOBER 5 to 9, 1959 


RESEARCH CONTRIBUTIONS TO CLINICAL PRACTICE 


Monday 
October 5 


Tuesday 
October 6 


PANEL MEETING — 4 P.M. 


PHYSIOLOGY AND THERAPY OF THE GASTRECTOMIZED PATIENT 
Chairman: THOMAS P. ALMY, Cornell University Medical College 


LECTURES — 8:30 P.M. 


CONTRIBUTIONS OF MOLECULAR BIOLOGY TO MEDICINE 
FRANCIS ©. SCHMITT, Massachusetts Institute of Technology 


THE ESSENTIAL NATURE OF GLYCINE IN THE DYNAMICS OF 
THE CELL 
DAVID RITTENBERG, Ph.D., College of Physicians and Surgeons, Columbia University 


PANEL MEETING — 4 P.M. 


LONG-TERM RESULTS OF SURGERY FOR ACQUIRED 
CARDIOVASCULAR DISEASE 


Chairman: CHARLES E. KOSSMANN, New York University College of Medicine 


LECTURES — 8:30 P.M. 


FACTORS INVOLVED IN CAUSING CONGENITAL 
MALFORMATIONS 


JAMES G. WILSON, University of Florida College of Medicine 


ADRENOGENITAL SYNDROME: ITS CAUSES, MANIFESTATIONS 
AND TREATMENT 
LAWSON WILKINS, The Johns Hopkins University School of Medicine 


CONTRIBUTIONS OF PNEUMOCOCCAL GENETICS TO 
FUNDAMENTAL PROBLEMS IN BIOLOGY 


ROBERT AUSTRIAN, State University of New York, Downstate Medical Center 


PANEL MEETING — 4 P.M. 


Wednesday IATROGENICALLY INDUCED LIVER DISEASE 


October 7 


Chairman: GERALD KLATSKIN, Yale University School of Medicine 


LECTURES — 8:30 P.M. 


CELLULAR EFFECTS OF IONIZING RADIATION 
HENRY S. KAPLAN, Stanford University School of Medicine 


(continued on following page) 
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LECTURES — 8:30 P.M. (continued) 
NEWER METABOLIC ASPECTS OF TRAUMA 
JOHN M. KINNEY, Harvard Medical School 


THE RELATION OF ENDOTOXIN TO FEVER AND SHOCK 
CHANOLER A. STETSON, JR., New York University College of Medicine 


PANEL MEETING — 4 P.M. 


FERTILITY AND INFERTILITY 
Chairman: JOHN ROCK, Harvard Medical School 


LECTURES — 8:30 P.M. 


GLYCOLYTIC PATHWAYS AND THEIR RELATIONSHIP TO LIPID 
METABOLISM 
MARVIN D. SIPERSTEIN, The University of Texas, Southwestern Medical School 


THE METABOLISM OF THE SERUM LIPOPROTEINS AND ITS 
RELATIONSHIP TO ATHEROSCLEROSIS 
HOWARD A. EDER, Albert Einstein College of Medicine 


THE PRESENT STATUS OF THE DIETARY FAT-SERUM LIPID 
PROBLEM 
EDWARD H. AHRENS, Jr., The Rockefeller Institute 


PANEL MEETING — 4 P.M. 


PROBLEMS IN HYPERSENSITIVITY 
Chairman: H. SHERWOOD LAWRENCE, New York University College of Medicine 


LECTURES — 8:30 P.M. 


COPPER METABOLISM AND CERULOPLASMIN 
|. HERBERT SCHEINBERG, Albert Einstein College of Medicine 


IRON METABOLISM AND THE PATHOGENESIS OF IRON 
DEFICIENCY ANEMIA 
CARL V. MOORE, Washington University School of Medicine 


THE METABOLISM AND THE INTESTINAL TRANSPORT OF 
CALCIUM 
DAVID SCHACHTER, College of Physicians and Surgeons, Columbia University 


SCIENTIFIC EXHIBIT 


The Scientific Exhibit will open officially at 11 a.m. WEDNESDAY, 
SEPTEMBER 30, 1959 and be open daily 10 a.m. to 10 p.m. through 
October 9, except Saturday and Sunday, October 3 and 4. 
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“SOME ASPECTS OF INFANT NUTRITION” 


A symposium sponsored by 


COUNCIL ON FOODS AND NUTRITION, AMERICAN MEDICAL ASSOCIATION 
with the cooperation of 


THE NEW YORK HOSPITAL-CORNELL MEDICAL CENTER 
GRADUATE SCHOOL OF NUTRITION, CORNELL UNIVERSITY 
THE NEW YORK ACADEMY OF MEDICINE 
MEDICAL SOCIETY OF THE COUNTY OF NEW YORK 


TUESDAY, OCTOBER 27, 1959 
to be held at 
THE NEW YORK HOSPITAL-CORNELL MEDICAL CENTER 
Auditorium (Room B-011), 1300 York Ave, (69th Street), New York, N. Y. 


MORNING SESSION 
THE PROTEIN NUTRITION OF INFANTS 


Dr. Samuel Z. Levine, Moderator, Professor of Pediatrics, Cornell University Medical College 
and Pediatrician-in-Chie}, The New York Hospital 

8:30 Registration 

9:00 W elcome—Dr. Joseph C. Hinsey, Director, The New York Hospital-Cornell 
Medical Center 

9:15 Introduction—Dr. Levine 

9:25-11:00 AMINO ACID REQUIREMENTS OF INFANTS—Dr. L. Emmett Holt, Jr., 
Professor of Pediatrics, New York University College of Medicine 
DIFFERENCES IN HUMAN AND COW’S MILK—Dr. Harold H. Williams, 


Professor of Biochemistry and Nutrition, Cornell University 
PROTEIN ALLOWANCES FOR PREMATURE INFANTS—Dr. Harry H. 
Gordon, Pediatrician-in-Chief, Sinat Hospital of Baltimore 


PROTEIN ALLOWANCES FOR FULL-TERM INFANTS—Dr. Calvin W. 
Woodruff, Associate Professor of Pediatrics, School of Medicine, Vanderbilt 
University 

11:00-11:15 Recess 

11:15-12:30 Panel Discussion 


Dr. Moises Béhar, Chief, Clinical Investigations, Institute of Nutrition of Central 
America and Panama 


Dr. Paul Gyérgy, Professor of Pediatrics, University of Pennsylvania School of 
Medicine 

Dr. William M. Wallace, Professor of Pediatrics, Western Reserve University 
School of Medicine ont 


Doctors Gordon, Holt, Williams and Woodruff 


EVENING SESSION — 8:00-10:00 p.m. 


Dr. Robert L. Jackson, Moderator, Professor of Pediatrics, University of Missouri 

APPETITE REGULATION IN THE YOUNG—Dr. John R. Brobeck, Professor of Physi- 
ology, University of Pennsylvania 

IRON REQUIREMENTS OF THE INFANT—Dr. Irving Schulman, Professor of Pediatrics, 
Northwestern University Medical School 


CLINICAL MANIFESTATIONS OF GENETIC ABERRATIONS OF CALCIUM AND 
PHOSPHORUS METABOLISM—Dr. Donald Fraser, Associate Professor of Pediatrics, Univer- 
sity of Toronto Faculty of Medicine, Canada 
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what lurks bovyeud the broad | spectrum? 


“Broad spectrum” has evolved into an especially apt term to describe a growing number of “specialized” antibiotics. 
These provide the best means of destroying pathogenic bacteria which range all the way from large protozoa through 
gram-negative and gram-positive bacteria to certain viruses at the far end of the spectrum. 

But beyond the spectrum lurk pathogenic fungi. Aggressive infections often require intensive broad spectrum antibiotic 
attack. It becomes more apparent every day that fungal superinfections may occur during or following a course of such 
therapy.** Long term debilitating disease, diabetes, pregnancy, corticosteroid therapy, and other causes may predispose 
to such fungal infections’** as iatrogenic moniliasis. These facts complicate the administration of antibiotics. 


Supplied: 


Mysteclin-V Capsules (per capsule) 

Mysteclin-V Half-Strength Capsules (per capsule) 125,000 
Mysteclin-V Suspension (per $ cc.) 125 125,000 
Mysteclin-V Pediatric Drops (per cc. = 20 drops) 100 100,000 


M ysteclin - 


PHOSPHATE COMPLEX (SUMYCIN) AND NYSTATIN (MYCOST: 


XIV 
Mysteclin-V controls both — infection and superinfection. Mysteclin-V makes a telling assault on bacterial infections se 
and, in addition, prevents the potentially dangerous monilial overgrowth.*** Mystéclin-V is a combination of the Aq 
phosphate complex of tetracycline — for reliable control of most infections encountered in daily practice — and a 
; Mycostatin, the first safe antifungal antibiotic. 4 ad 
Case history after case history marked “recovered” provides clinical evidence of the special merit of this advance in ae 
specially designed antibiotics. When you prescribe Mysteclin-V, you provide “broad therapy” with extra protection that ae 
extends beyond the spectrum of ordinary antibiotics. ano ane 
Tetracycline Phosphate References: 1. Dowling, Postgrad. Med. 23:50 
1967. 4. Rein, C. Lewis, L. A, and Dick, 
L. A.: Antibiotic Med. & Clin. Ther. 4:771 (Dec.) 1967. ue 
5. Stone, M. L., and Mersheimer, W. L.: Antibiotics Annual ut 
1955-1956, New York, Medical Encyclopedia Inc.. 1956, 
862. 6. Campbell, E. A.; Prigot, A.. and Dorsey, G. M.: 
Antibiotic Med. & Clin. Ther. 4:617 (Dec.) 1967. 7. i 
pnd Alli, J. Antibiotic Med. & Ther. woe 
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CONTROL 


VERTIGO, DIZZINESS... 
AND 
ELEVATE THE 
MOOD 


with Dramamine-D 


brand of dimenhydrinate with dextro-amphetamine sulfate 
“Disturbances of balance resulting from vestibular disorders have long been known to lead 
to severe anxiety.’’* 
Vertigo—whether of organic or functional origin—tends to leave depression in its wake. 
Dramamine-D is a therapeutic combination designed for treatment of the entire vertigo- 
reaction syndrome. Each tablet contains dimenhydrinate (50 mg.) to control dizziness, 
and dextro-amphetamine sulfate (5 mg.) to elevate the mood. 
*Pratt, R. T. C., and McKenzie, W.: Anxiety States Following Vestibular Disorders, Lancet 2:347 (Aug. 16) 1958, 


® 
Dr am am i n e available as tablets, ampuls, liquid, supposit6ties 


Research in the Service of Medicine SEARLE 
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FOR INTRAMUSCULAR USE 


FORMULA: Each cc. contains a stabil- 
ized aqueous solution of Thiamine Hy- 
drochloride (8:1), Methy!- 
sulfate, and Atropine Sulfcte. 


SUPPLIED: 10 cc. multiple dose vial, 
No. 339. 


Cc. F. KIRK COMPANY 
Pharmaceutical and Biological 
Laboratories 


521 West 23 Street, New York 11 


For complete samples 
write Dept. 1 


FOR INTRAMUSCULAR USE 
FORMULA: A spacielty stebilined 


Biz), fied Liver Extract, 
Thiamine loride (Vitoemin 8:), 


available as THI-LI-FER 
Syrup “THI LI-FER CAPSULES. 


Cc. F. KIRK COMPANY 
Pharmaceutical and Biological 
Laboratories 
521 West 23 Street, New York 11 


For complete catalog and samples 
write Dept. 10B 


aor 10 cc. multiple dose vial, 


Counter-Acts 


ANTI-BIOTIC 
REACTIONS 


KALAK is a non- 
laxative, alkaline diuretic 
buffer —side reactions 
from aureomycin — terra- 
mycin — sulfas — penicillin 
are reduced through the 
use of KALAK — KALAK 
contains only those salts NORMALLY 
present in plasma. . . . IT IS BASIC! 


KALAK WATER CO. 
of NEW YORK, Inc. 


207 EAST 37TH STREET 
New York 16, N. Y. 


For acidosis due to naveee — in nephritis 


ACADEMY OF MEDICINE 


The Bulletin contains scientific papers pre- 
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sented at the Academy, including . . . 


Post-Graduate Week Lectures 

Stated Meeting Addresses of the Academy 

Academy Section Papers 

Section on Microbiology—Abstracts 

Monthly Panel Meetings—Transcripts 

New York Pathological Society—Abstracts 

and Other Original Contributions 
Published Monthly 


Annuol subscription price, $8.00 in 
United States and Canada. 
All other countries $9.00 
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accent on portability 
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AN ELECTROCARDIOGRAPH for maximum usefulness in your 
office examining room . . . and an electrocardiograph that you 
can easily take with you on any call — are the reasons Sanborn 
Company developed the 100 Viso and 300 Visette ECG’s. 
Both produce permanent, easily interpreted, diagnostically accu- 
rate electrocardiograms. Both are simple to operate . . . and both 
will give stable, trouble-free operation year after year. But there are 
also these important differences: in the 18-pound Visette, every 
practical means is used to achieve the combination of extremely 
light weight, brief case size and “traveling” ruggedness. In the new 
100 Viso for office use, where instrument portability is not a prime 
requirement, the design includes such additional features as two 
recording speeds, three recording sensitivities, provision for record- 
ing other waveforms, and visual monitoring by an external oscillo- 
scope. 
Each of these companion ’cardiographs has individual emphasis in 
terms of portability and versatility. But both equally reflect the best 
principles of modern diagnostic instrument design. 


SANBORN COMPANY sode! 300 Visette, 625 dollors. 
MEDICAL DIVISION Model 100 Viso, 850 dollars. 
175 WYMAN ST., WALTHAM 54, MASS. Delivered prices, continental U. S. A. 


New York Branch Office 1841 Broadway, Circle 7-5794 and 7-5795 
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REFLECTION ON CORTICOTHERAPY: 


Particularly in corticotherapy, the intent 
is not to treat diseases, but to treat patients. 


This intent is best served by using the steroid 
that has the best ratio of desired effects to 
undesired effects: 


* 


the corticosteroid that hits the disease, but spares the patient 


Upjohn THE UPJOHN COMPANY 
KALAMAZOO, MICHIGAN FrRADEMARK, RE 
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TRAZOL, 
reactivates the fatigued 


for the geriatric patient - 2 tablets or teaspoonfuls, three times daily. 


dosage for the convalescent and the fatigued - 1 or 2 tablets or teaspoonfuls, 
three times daily. 


METRAZOL Tablets and Liquidum 
Each tablet, 100 mg. METRAZOL, Each teaspoonful ,100 mg. METRAZOL 
and 1 mg. thiamine. 
— for those patients whe need additional vitamins — 
Vite METRAZOL Hlixir and Tablets 


availability 


peckaging KNOLL PHARMACEUTICAL COMPANY 
(formerly Bilhuber-Knoll Corp.) 
Sicoholie solution) in plats. Orange, New Jersey 


: 
METRAZOL 
reactivates the geriatric patient 
reactivates the convalescent 
fi 
tablet, in addition, 25 mg. vitamin C. a 7 
METRAZOL® brand of pentylenstetrarol, E. Bilhuber, Inc. 
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Roosevelt Field, Long Island 
Queens 


Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy's respects professional ethics. We carefully avoid dis- 
cussing your prescription, either its ingredients or its use, with your 
patient. You can be assured that all your prescriptions are accurately 
compounded exactly as you write them. And all our preparations, 
made from the finest ingredients obtainable, are carefully checked 
by our supervising pharmacists. 


No wonder so many physicians prefer Macy's Prescription Department. 


THE NEW YORK ACADEMY OF MEDICINE 


Third Annual 
POSTGRADUATE WEEK 1959 
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All inquiries should be addressed to: 
Secretary, Postgraduate Week 
THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 29, N, Y. 
See pp. 682-684 for complete program 


THEO. E. OBRIG, INC. 


specialists in fitting contact lenses for more than a quarter century 
Theo. E. Obrig, Inc. fits contact lenses only upon prescription and 
under the supervision of a physician. 


Expert in fitting all types of contact lenses including Lacrilens® 
and latest forms of cornea lenses. 


Ps Lacrilens® and corneal type lenses can be worn for long periods 
service to of time in aphakia. 


Lacrilens® is particularly recommended for all sports 


physicians! swimming 


Careful attention to referred cases. 


Theo. E. Obrig, Inc. + 75 East 55th Street, New York 22, N. Y. « PLaza 8-0973 
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the first nitrofuran 


effective orally 


in systemic bacterial infections 


brand of furaltadone 


Effective clinically in upper respiratory infections, 
pneumonias, soft tissue infections, bacteremia/septicemia, 


osteomyelitis, wound infections and pyodermas. 


Effective in vitro against the following organisms (isolated from clinical 
infections listed above) : 
Organism Resistant % Sensitive 


Staphylococci* 99.4 
Streptococci 98.5 
D. pneumoniae 100.0 
Coliforms 91.8 
Proteus 50.0 
A, aerogenes 100.0 
Ps, aeruginosa 55.5 


*Includes many strains resistant to antibiotics. 
As with all nitrofurans in years of extensive clinical use, there is little or 
no development of bacterial resistance with ALTAFUR. 


NITROFURANS—a unique class of antimicrobials— 
neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 


ie 


TRAVERSE CITY, MICHIGAN 
Oct. 23, 1959, The Pa Pace Hotel 


Fri, Nov. 13, 1959, The Robert 
RIVERSIDE, CALIFORNIA | 
Sun. Nov. 15. 1959, The Mission 


SANTA BARBARA, CALIFORNIA 
Wed. Nov 18. 1959, 


IDAHO 
Sat., April 2, 1960, The ec: 


MOORHEAD, MINNESOTA 

April 9. 1960, The Frederick 
LANE CITY, UTAH 
April 22, 1960, Hotel Utah 


LOUIS, MISSOURI 7 
‘Sun., May 1, 1960, Chase-Park Plaza 


bey 


Sat., ‘Oct. 22, 1960, The Rainbow Hotel 


CHARLESTON, WEST VIRGINIA 


In cooperation with medical organizations throughout the United States, Lederle continues to offer aid to 
post-graduate medical education through its Symposium program. Upon completion of the schedule above 
the number of Symposia presented will exceed 200 since the first meeting, sponsored by the Knoxville 
(Tenn.) Academy of Medicine eight years ago. Each meeting presents prominent authorities discussing 
important advances in clinical medicine and surgery. Activities are also planned for physicians’ wives. 


LEDERLE LABORATORIES, 0 Division of AMERICAN CYANAMID COMPANY, Peorl River, New York QD 
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Infant formula 
Nearest to mother’s in nutritional breadth and balance 


In a well controlled institutional study?, Enfamil was com> 
pared with three widely used infant formule products; 


This formula produced: 
weight gains greater than average, 
stool firmness between firm and soft .. . and 
lower stool frequeney. 


MEAIteSY... to mother’s milk in its pattern of protein, fat 
and carbohydrate by caloric distribution 

wEArestT... to mother’s milk in its pattern of vitamins and 
minerals (except for more vitamin D in accordance with NRC 
reconimendations) 

NEAREST... to mother’s milk in its fat composition (no but- 
terfat; no sour regurgitation) 

NEAREST... to mother’s milk in its ratio of saturated ts un- 
saturated fatty acids 

wearecsr... to mother’s milk in its low renal solute load 


ENPANIL Liguin—cans of 13 ounces. 1 part Enfamil Liquid 
to 1 part water for 20 cal. per fl. oz. 

ENFAMIL PowpEeR—eans of 1 Ib. with measure. 1 level measure of 
Enfami] Powder to 2 ounces of water for 20 cal. per ff. oz. 


MEAD JOHNSON & COMPANY, EVANSVILLE 01. INDIANA *Trade Mark 


Enfamil 


after 5 years of research 
‘and 41,000 patient days 
of clinical testing 

Mead Johnson annowncee 


a new infant formula 


2. Macy, 1. G.; Kelly, 
and Sloan, R. £.; with the 
Consultation of the 
Commitics on Maternal and 
Child Feeding of the Food 
end Nutrition Board, 
National Research Council: 
The Composition of Milke, 
National Academy of 
Sciences, Notional Research 
Council, Publication 264, 
Revieed 195%. 2. Research 
Laboratories, Mead Johnson 
& Compa ny. 


Mead Johnson 
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Hospital Report Reveals 

Dannon Prune Whip Yogurt 
Successful in 95% of Chronic Cases ie 
When Taken Every Night for 3 Weeks 


duportant In a group of 194 chronically ill patients, averaging 71.6 years of age, 
sy of wa regular feeding of Dannon Prune Whip Yogurt produced excellent 
constipation at a results. Completely normal bowel habits were re-established in 127 
New York hospital patients, or 95.8%. They required no laxatives during the period of 
discioses these administration, Improvement in skin tone, seborrheic dermatitis, 
striking results:* intestinal stasis and pruritus ani were also nvted. 


Here is a natural, physiological approach which offers an effective solution to the widespread 
problem of faulty evacuation. 


Dannon Prune Whip Yogurt is a smooth, custard-like milk food—highly palatable. Made from 
fresh milk, with aiaet 50% of the butterfat removed, it is low in calories, high in nourishment 
and has the delicious flavor of old-fashioned prune whip. You may recommend Dannon Prune 
Whip Yogurt for your most stubborn constipation cases with the same gratifying results 
in the above report, Prescribed regimen is to eat one container nightly bef 

or three weeks. 


*Perrer, F. P., and Boyd, L. J.: Am. J. Dig, 1968 


For literature, write Dannon Milk Products, Inc., 22-11 38th Avenue, Long Island City 1, N.Y. a 
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